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(54) Abstract Title 

Stabilizer mixtures comprising a sterieafly hindered amine 

(57) A stabilizer mixture contains 

(A) a sterically hindered amine compound, and 

(B) two different compounds selected from an organic salt of Zn, an Inorganic salt of Zn, an organic salt of Mg 
and an inorganic salt of Mg; the weight ratio of the two different compounds being 1 :10 to 10-1 - 

with the provisos that 

(1) the stabilizer mixture Is essentially free of perchloric add, and 

(2) the two compounds In component (B) are different from the combination ZnO and Zn stearate and the 
combination ZnO and hydrotalcite; is useful for stabilizing an organic material, in particular a poh/oJefin, 
against degradation induced by light heat or oxidation. 

Also claimed la a composition comprising an organic material and a stabilizer mixture comprising (A) 
and (B) with the proviso that the composition Is essentially free of perchloric acid. 
The inorganic salt may be an oxide or hydroxide. 
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Stabilizer mixture 



The present invention relates to a stabilizer mixture containing a sterically hindered amine 
compound and two different Mg- and/or Zrvcompounds, the use of this mixture for stabilizing 
an organic material, in particular a polyolefin. against degradation induced by light, heat or 
oxidation and the organic material thus stabilized. 

The stabilization of polyolefins is described in numerous publications, for example in 
yS-A-4,929,652. US-A-5,025,051 , US-A-5,037,870, EP-A-276,923, EP-A.290,388, 
EP-A-429,731. EP-A-468,923. EP-A-661,341, EP.A-690,094, DE-A-1 9,545,896 (Derwent 
96-278,994/29; Chemical Abstracts 125:1 16779q), WO-A-9S/25.767, GB-A-2,293,827 and 
Chemical Abstracts 106:197407z. 

In more detail, the present invention relates to 
a stabilizer mixture containing 

(A) a sterically hindered amine compound, and 

(B) two different compounds selected from the group consisting of an organic salt of 
Zn, an inorganic salt of Zn. an organic salt of Mg and an Inorganic salt of Mg; 
the weight ratio of the two different compounds being 1 :10 to 10:1 ; 

with the provisos that 

(1 ) the stabilizer mixture is essentially free of perchloric acid, and 

(2) the two compounds in component (B) are different from the combination ZnO and Zn 
stearate and the combination ZnO and hydrotalcite. 

The weight ratio of the two different compounds of component (B) is preferably 1:5 to 5:1, in 
particular 1:2 to 2:1. 

The sterically hindered amine is preferably a compound containing at least orte group of the 
formula (I) or (II) 



G — CHj- 



G— CH^ 




G — CHf I 



(ID 



CH3 



tn which G Is hydrogen or methyl, and 

Gi and G 2 , independently of one another, are hydrogen, methyl or together are a substituent 

More detailed examples of statically hindered amines are described below under classes (a') 
to(P). 

(a*) A compound of the formula (la) 



in which n t is a number from 1 to 4, G and G t , independently of one another, are hydrogen 
or methyl, 

Gn is hydrogen, 0\ hydroxy!, d-CisalkyI, CrCealkenyl, CrCealkynyl, CrCiaaralkyl, 
d-CieaDcoxy, Cs-Cecycloalkoxy, CrCgphenylalkoxy, C,-Cealkanoyl, Cg-Csalkenoyl, 
Cj-Cualkanoyloxy, glyddyl or a group of the formula -CH^HfOHJ-Z, In which Z is hydrogen, 
methyl or phenyl, Gn preferably being H, C r C 4 alkyl ( allyl, benzyl, acetyl or acryloyl, and 
G12, if n, is 1 , is hydrogen, Ci-Ci 8 aikyi which is uninterrupted or interrupted by one or more 
oxygen atoms, cyanoethyl, benzoyl, glyddyl, a monovalent radical or an aliphatic, 
cycloaliphatic, araliphatic, unsaturated or aromatic carboxylic acid, carbamic acid or 
phosphorus-containing acid or a monovalent silyi radical, preferably a radical of an aliphatic 




(la) 
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carboxylic add having 2 to 18 carbon atoms, of a cydoaliphatic carboxylic add having 7 to 
15 carbon atoms, or an ^-unsaturated carboxylic add having 3 to 5 carbon atoms or of an 
aromatic carboxylic add having 7 to 15 carbon atoms, where each carboxylic add can be 
substituted in the aliphatic, cydoaliphatic or aromatic moiety by 1 to 3 -COOZ 12 groups in 
wh.ch Z 12 is H, C-Ca.alkyl. CVC^kenyl, CrC******. phenyl or benzyl. 
G, 2 , if n, is 2. is CVC^Ikylene. C«-C 12 alkenylene, xylylene, a divalent radical of an aliphatic 
cydoaliphatic. araliphatic or aromatic dicarboxylic add, dicarbamlc add or phosphorus- ' 
containing acid or a divalent siryl radical, preferably a radical of an aliphatic dicarboxylic add 
havng 2 to 36 carbon atoms, or a cydoaliphatic or aromatic dicarboxyfic add having 8-14 
carbon atoms or of an aliphatic, cydoaliphatic or aromatic dicarbamlc acid having 8-14 
carbon atoms, where each dicarboxylic add may be substituted in the aliphatic, 
cydoaliphatic or aromatic moiety by one or two -COOZ 12 groups, 

G 12l if n, is 3, is a trivalent radical of an aliphatic, cydoaliphatic or aromatic tricarboxylic add 
wh.ch may be substituted in the aliphatic, cydoaliphatic or aromatic moiety by 

-COOZ 12 . of an aromatic tricarbamic add or of a phosphoms-containlng add, or is a trivalent 
siryl radical, 

and Gl2 . if n, is 4. is a tetravalent radical of an aliphatic, cydoaliphatic or aromatic 
tetracarboxyfic add. 

The carboxylic acid radicals mentioned above are in each case taken to mean radicals of the 
formula (-CO ))t R. where x Is as defined above, and the meaning of R arises from the 
definition given. 

Alkyl with up to 20 carbon atoms Is. for example, methyl, ethyl, n-propyl. n-butyl. se*butyl 
tert-butyl. n-hexyl, n-octyl. 2-ethylhexyl. n-nonyl. n-decyl. n-undecyl. n-dodecyl. 
n-tndecyl. n-tetradecyl, n-hexadecyl or n-octadecyl. 

CrCalkenyl G n can be. for example. 1-propenyrt, allyl. methallyl. 2-butenyl. 2-pentenyl 
2-hexenyl, 2-octenyl, or 4-tert-butyl-2-butenyl. 

Cy^alkynyl G„ is preferably propargyl. 

CrC 12 aralkyl G„ is. in particular, phenethyl, especially benzyl. 



d-Cisalkoxy G n is, for example, methoxy, ethoxy, propoxy, tsopropoxy, butoxy, isobutoxy, 
pentoxy, isopentoxy, hexoxy, heptoxy, octoxy, decyloxy, dodecyfoxy, tetradecytoxy, 
hexadecyloxy and octadecyloxy. Ce-C^lkoxy, in particular heptoxy and octoxy, is preferred. 

Cs-Cscydoalkoxy Gn is, for example, cyciopentoxy, cyciohexoxy, cycloheptoxy, cyclooctoxy, 
cyclodecyloxy and cyclododecyloxy. C^Cecycloalkoxy, in particular cyciopentoxy and 
cyciohexoxy, is preferred. 

CrCsphenylalkoxy is, for example, benzyloxy. 

Ci-Cealkanoyl G 1t is, for example, formyl, proplonyl, butyryl, octanoyl, but preferably acetyl 
and Cs-Csalkenoyl Gn is in particular acryloyl. 



Ci-C 18 alkanoyloxy G 1t is, for example, formytoxy, acetyloxy, propionyloxy, butyryioxy, 
valeryfoxy, lauroyloxy, palmitoyloxy and stearoyloxy. 

Examples of several G 12 radicals are given below. 

If G is is a monovalent radical of a carboxylic acid, it is, for example, an acetyl, caproyl, 
stearoyl, acryloyl, methacryloyl, benzoyl or ^-<3,5-di-tert-butyl-4-hydroxyphenyl)propionyl 
radical. 

If G 12 is a monovalent silyt radical, it is, for example, a radical of the formula 
-(C j H 2i )-Si(Z T ) 2 Z' f in which j is an integer in the range from 2 to 5, and 27 and Z\ 
independently of one another, are Ct-C^alkyi or Ci-C*alkoxy. 

If G 12 is a divalent radical of a dicarboxyiic acid, it is, for example, a malonyl, succinyt, 
glutaryl, adipoyi, suberoyl, sebacoyl, maleoyl, itaoonyl, phthaloyl, dibutyimalonyl, 
dibenzylmalonyl, butyl(3,5-di-tert-butyl-4-hydroxybenzyl)malonyl or bicycloheptenedicarbonyl 
radical or a group of the formula 



If Q« Is a trivalent radical of a tricarboxylic acid, ft is, for example, a trimellitoyi, citryl or 
nitrilotriacetyl radical. 

If G 12 is a tetravalent radical of a tetracarboxyfic acid, it is. for example, the tetravalent 
radical of butane-1 ^,3.4-tetracarboxylic acid or of pyromellitic acid. 

If G„ is a divalent radical of a.dicarbamfc acid, it is, for example, hexamethytenedicarbamoy. 
or 2,4-toluylenedicarbamoyl radical. 

Preference is given to compounds of the formula (la) in which G and G, are hydrogen. G„ is 
hydrogen or methyl, n, is 2 and G„ is the diacyl radical of an aliphatic dicarboxylic acid 

having 4-12 carbon atoms. 

Examples of polyaikylpiperidine compounds from this dass are the following compounds: 

1 ) 4-hydroxy-2,2.6.6-tetramethylpiperidine 

2) 1 -allyl-4-hydroxy-2,2.6,6-tetramethylpiperldine 

3) 1^enzyl-^hydroxy.2.2,6,6-tetramethvlpiperidine 

4) 1-(4-tert-butyl-24,irteny^^ 

5) 4-stearoyloxy-2,2.6,6-tetramethylpiperidine 

6) 1-ethyl-4-sancyloyloxy-2,2,6,6-tetramethylp|peridine 

7) 4-methacryloyloxy-l .2^.6,6.pentamethyipiperidine 

8) 1.2.2,6,6 i ,entamethylpi P eridin-4.yl M^-tert^utyl^hydroxyphen^propionate 

9) di(1-ben2yl-2,2 I 6,6-tetramethylpiperidin-4-yl) maleate 



10) di(2A6,64etramethylpiperidin-4-yl) succinate 

11) di(2,2,6,64etramethylpiperkiin-4-yl) glutarate 

12) di(2,2,6,6-tetramethyIpiperidin-4-yl) acfipate 

13) di(2 t 2,6 ( 6-tetramethylpiperidin-4-yl) sebacate 

14) di(1 ( 2,2 ( 6 ( 6-pentamethyipiperidin-4-yl) sebacate 

15) di(1 f 2,3,6-tetramethyI-2 ( 6-diethyl-piperidin-4-yl) sebacate 

16) di(1-allyl-2,2 1 6,6-tetramethylplperidin-4-yl) phthalate 

1 7) l-hydroxy^-B^noethoxy-2 ( 2,6 f 6-tetramethyIpiperidine 

18) l-acetyl-2 f 2,6 l 6-tetramethytpiperidin-4-yl acetate 

19) tri(2 f 2 I 6 l 6-tetramethyIpiperidin-4-yO trimellitate 

20) l-acryloyl-4-benzyloxy-2 f 2 ( 6 > 6-tetramethylpiperidine 

21) di(2,2 l 6 ( 6-tetramethylpiperidin-4-yl) diethylmalonate 

22) dKIA^.e-pentamethylpiperidin^-yl) dibutylmalonate 

23) dK1£,2,6,6^ntamethylpiperidin-4-yl) butyl(3 l 5Kfi-tert4)Utyl^-hydroxybenryl)malonate 

24) di(1<>c^xy-2,2 l 6 ( 6-tetramethylpiperidirh4-yl) sebacate 

25) di(1-cydohexyloxy-2 l 2 I 6 ( 6-tetramethylpiperidin-4-yl) sebacate 

26) hexane-1 , ,6 , -bis(4-carbamoyloxy-1 -rv*utyl-2 f 2,6,6-tetramethylpiperidine) 

27) toluene-2', 4'-bis-(4-carbamoyloxy-1 -n-propyl-2,2,6, 6-tetramethylpiperidine) 

28) dimethylbis(2,2 1 6 f 6-tetramethylpIperidin-4-oxy)silane 

29) phenyltris(2 t 2 t 6,6-tetramethylpiperidin-4-oxy)silane 

30) tris(1-propy1-2 t 2 t 6,6-tetramethylpiperidin-4-yl) phosphite 
30-a) tris(1 -methy»-2,2 ( 6,6-tetramethylpiperidin-4-y0 phosphite 

31) tristl-propyl^Ae.Wetramethylpiperidin-A-yl) phosphate 

32) phenyl bis(1 f 2,2,6,6-pentamethylplperidln-4-yl) phosphonate 

33) 4-hydroxy-1 ,2,2,6,6-pentamethylpiperidine 

34) 4-hydroxy-N-hydroxyethyl-2,2 ) 6 ( 6-tetramethylpiperidine 

35) 4-hydroxy^-(2-hydroxypropyl)-2,2,6 f 6-tetramethylpiperidine 

36) 1 .giycidyi^-hydroxy^Ae^-tetramethylplperidine 
36-a) 1 ,2 A4-tetrakis[2Z6,64etramefo^^ 

36-b) 1 ,2,3,4-tetrakis[1 ^^.e.G-pentamethylpiperidin^yloxycarbonyilbutane 
36<)2,2,6,6-tetramethylpiperidin-4-yioxycarbonyl(Ct5-Ci7aIkane) 



36-d) H,CO- 




CH= 



H,C CH 3 



/ H,C CH, 

c~o (n— ( 



H,C CH, 




0 



ft ? 9 o 



c — o 



H 3 C CH, 



(b^ A compound of the formula (lb) 



G— 



CH,^!/ 1 G 13 

G-N^ ^ N- 



"2 



(lb) 



in which n 2 is the number 1. 2 or 3. G, G, and G„ are as defined under (a'), 
Gis is hydrogen, C,-C 12 alkyl, CrCshydroxyalkyl, CrCrcycloalkyl, CrCearalkyl, 
C,-C, 8 alkanoyl, Cs-Csalkenoyl, benzoyl or a group of the formula 
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G— CH^ 
G— CH^ 




CH 3 



and Gu, If n 2 is 1 , is hydrogen, d-Cnalkyl, Cs-Csalkenyl, CrCrcycloalkyl, C,-C 4 alkyl which is 
substituted by a hydroxyl, cyano, alkoxycarbonyl or carbamide group, glycidyl, a group of the 
formula -CHrCH(OH)-Z or of the formula -CONH-Z, in which Z is hydrogen, methyl or 
phenyl; 

G 14 , if n 2 is 2, is CrCaalkylene, CrCiaarylene, xylylene, a -CHrCH(OH)-CH 2 group or a 
-CJVCH(0H)-CH2-0-D-O- group, in which D is CrC 10 alkylene, Ce-C 15 arylene, 
Cg-Cwcycloalkylene, or, provided that G 13 is not alkanoyl, alkenoyl or benzoyl, G 14 can 
alternatively be l-oxo^-Ci^lkylene, a divalent radical of an aliphatic, cydoaliphatic or 
aromatic dicarboxylic acid or dicarbamic acid or alternatively the group -CO-, 
G u , if n 2 is 3, is a group * 



or, if n 2 is 1 , G t3 and G 14 together can be the divalent radical of an aliphatic, cydoaliphatic or 
aromatic 1,2- or 1,3-dicarboxylic acid. 

Some examples for the radicals G t3i G t4 and D are given below. 

Any alkyl substituents are as defined above for (a*). 

Any CrCrcycloalkyl substituents are, in particular, cyclohexyt. 



?\ ^CHXHtOHJOV 
-CH 2 CH(OH)CH 2 ^ N ^k N| / 




CHjCHfOH)^- 



Cr-Cearalkyl G 13 is, in particular, phenylethyl or especially benzyl. 



Cz-Cshydroxyalkyl G 13 is, in particular, 2-hydroxyethyl or 2-hydroxypropyl. 



C,-C 18 alkanoyl G 13 Is, for example, formyl, acetyl, propionyl, butyryl, octanoyl. dodecanoyl, 
hexadecanoyl, octadecanoyl, but preferably acetyl, and C-Csalkenoyl G 13 is, in particular, 
acryloyl. 



Ca-Calkenyl G„ is, for example, allyl, methalryl, 2-butenyl, 2-pentenyl, 2-hexenyl or 
2-octenyl. 

Qu as a hydroxy!-, cyano-, alkoxycarbonyl- or carbamide-substituted C,-C 4 alkyl can be, for 
example, 2-hydroxyethyl, 2-hydroxypropyl, 2-cyanoethyl, methoxycarbonylmethyl, 
2-ethoxycarbonylethyl, 2-aminocarbonylpropyl or 2-(dimethylaminocarbonyl)ethyl. 

Any Cj-Caalkylene radicals are, for example, ethylene, propylene, 2,2-dimethyrlpropylene, 
tetramethylene. hexamethylene, octamethylene. decamethylene ordodecamethylene. 

Any Ce-Carylene substituents are. for example, o-. m- or p-phenylene, 1,4-naphthylene or 
4,4'-diphenylene. 



C«-C, z cycloalkylene is, in particular, cydohexylene. 
Qu as 1-oxc-Cz-C 12 a[kylene is preferably a group 



9 CH, 

II I 

-c — c— 



CH 3 



Preference is given to compounds of the formula (lb) in which n 2 is 1 or 2, G and G, are 
hydrogen. G„ is hydrogen or methyl, G 13 is hydrogen, Chalky! or a group of the formula 
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G— CH^ 



G — CH£ 




and G 14l in the case where n=1 ( is hydrogen or d-C^kyl, and, in the case where n=2, is 
C2-Cealkylene or 1-oxo-CrC 8 alkylene. 

Examples of polyalkylpiperidine compounds from this class are the following compounds: 

37) N,N , -bis(2,2,6 l 6-tetramethylpiperidin-4-y0hexamethylene-1 ,6-diamine 

38) N ) N , -bis(2,2,6 l 6-tetramethylplperidin-4-yl)hexamethylene-1 ,6-diacetamide 

39) bis(2 l 2,6 f 6-tetramethylpiperidin-4-yl)amine 

40) 4-benzoylamlno-2 f 2 1 6,6-tetramethylpiperidine 

41 ) N f N , -bis(2 f 2,6, 6-tetratmethylplperidin^yl W 

42) N,NM)is(2,2 ( 6,6-tetramethyW^^ 
1,3-diamlne 

43) N ( N , -bis(2,2,6 1 64etramethylpiperidin^-ylH)-xylyl^ 

44) N,N , -bis(2^ t 6,6-tetramethyipiperidin-4-yl)succlnamide 

45) bis(2,2 ( 6,6-tetramethylpiperidin-4-yl) N-(2,2,6,6-tetramethylplper1din-4-yl)-B- 
aminodipropionate 

46) The compound of the formula 



H 3 C^ 
Hfl-U 
H3C- 




-N— CH a — CH-CHj-O — U a 




C 



CH 3 



47) 4-(bis-2-hydroxyethylamlno)-1 ,2,2,6,6-pentamethylpiperidine 

48) 4-(3-methyM-hydroxy-5-tert-but^^ 

49) 4-methacrylamido-1 ,2,2,6,6-pentamethylpiperidine 



49-a) | / * (*i—H or 



(49-a-l) 




P CH, 

0 H.c'cH, 
(49-a-ll) 



CH, 



49-b)N.Nr,N"-tris[2 f 2.6,6-tetrame^ 

49^)2-(2A6,6-tetramethylplperidin^ 
ylaminocarbonyl)propane 

49-d) 1.6^fr^(2,2,6,6-tetramethylpiperidin^-yl)fonnylamino]hexane 



o 

II 



49-e) H— J — NH — CHj — Cl-^ — C NH— 

"a 0 H,C CH, 

(c*) A compound of the formula (Ic) 




CH, 



(Ic) 



in which na is the number 1 or 2, Q, G, and G„ are as defined under (a'), and G 15 . if n 3 is 1, 
is CrCaalkylene. Cj-Chydroxyalkylene or C 4 -C 22 acyloxyaJkylene. and if n 3 is 2. G 1S is the 
(-CHjkCfCHj-fe group. 



CrCaalkylene or CrCahydroxyalkylene G 1S is, for example, ethylene, 1-methylethylene. 
propylene, 2-ethylpropylene or2-ethyl-2-hydroxymethylpropylene. 



U-C^cyloxyalkylene G 15 is, for example. 2-ethyl-2-acetoxymethylpropylene. 
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Examples of polyalkylpiperidine compounds from this class are the following compounds: 

50) 9-aza-8,8 l 10,10-tetramethyl-1 f 5-dioxaspiro[5.5]undecane 

51) 9-aza-8,8JO l 10-tetramethyl-3-ethyl-1 f 5-dioxaspiro[5.5]undecane 

52) S-aza^.TJ.S^^-hexamethyM ,4-dioxasplro[4.5]decane 

53) 9-aza-3-hydroxymethyl-3^thyI-8,8 f 9 l 10,10-pentamethyl-1 ,5-dioxaspiro[5.5]un- 
decane 

54) 9-aza-3^ethyl-3-acetoxymethyl-9-acetyl-8,8 t 1 0,1 0-tetramethyM ,5-dioxaspiro[5.5]- 
undecane 

55) 2,2,6,6-tetramethylpiperidine-4-spiro-2 , -(1 ^'KiioxaneJ-S'-spiro-S'-O ',3"-dioxane)- 
2"-spiro-4" , -(2" , f 2 m f 6" , ,6" , -tetramethylpveridine) 

(tf) A compound of the formula (ld-1), (ld-2) or (ld-3), 




(ld-1) 



(ld-2) 
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G— CH^ 



O — C — T 2 



G — CH£ 



CH, 



C — 
II 

o 



N 



G. 



'17 



(ld-3) 



in which n« is the number 1 or 2, G, Q, and G„ are as defined under (a 1 ). 

G,e Is hydrogen. C,-C 12 alkyl, alh/l, benzyl, glycidyl or CrC«alkoxyalkyl, and 

G,7, if n* is 1, is hydrogen, C t -C 12 alkyl, C3-C s alkenyl, CrC*ralkyl, CrCTcycloalkyl, 

CVC^ydroxyalkyl, CrCealkoxyalkyl, CrCoaryl, glycidyl or a group of the formula 

-(CH^p-COO-Q or -(CH^-O-CO-Q, in which p is 1 or 2, and Q is C,-C 4 alky» or phenyl, and 

G„, if n is 2, is CrC 12 alkylene, C4-C«alkenylene, Ce-Cwarylene, a group of the formula 

-CH^HfOHJ-CHrO-D'-O-CHrCHtOHKHr, in which D' is CrC 10 alkylene. CVCsarylene. 

Co-Czcycloalkylene or a group of the formula -CH 2 CH(OD^CHr(OCHrCH(OD^CHa) r , in 

which D M is hydrogen. C,-C ie alkyl, allyl, benzyl, CrC 12 alkanoyl or benzoyl, 

T, and T 2 . independently of one another, are hydrogen, C,-C 18 alkyl or unsubstituted or 

halogen- or C^alkyl-substituted Ce-C 10 aryl or CrCgaralkyl, or 

T, and T 2 together with the carbon atom bonding them form a CrC„cycloalkane ring. 

A compound of the formula (ld-3) is preferred. 

Some examples of the several variables in the formulae (ld-1), (ld-2) and (ld-3) are given 



Any C,-C 12 alkyl substituents are, for example, methyl, ethyl, n-propyl, n-butyl, sec-butyl, tert- 
butyl, n-hexyl, n-octyl, 2-ethylhexyl. n-nonyl, n-decyl, n-undecyl or n-dodecyl. 

Any C,-C 18 alkyl substituents can be, for example, the abovementfoned groups and in 
addition, for example, n-tridecyl, n-tetradecyl, n-hexadecyl or n-octadecyl. 



below. 
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Any CrCealkoxyalkyl substituents are, for example, methoxymethyl, ethoxymethyl, 
propoxymethyl, tert-butoxymethyl, ethoxyethyl, ethoxypropyl, n-butoxyethyl, tert-butoxyethyl, 
isopropoxyethyl or propoxypropyl. 

CrCsalkenyl G n is, for example, 1-propenyl, allyl, methallyl, 2-butenyl or 2-pentenyl. 

CT-Csaralkyl G 17 , Ti and T 2 are, In particular, phenethyl or especially benzyl. If T t and T 2 
together with the carbon atom form a cycloalkane ring, this can be, for example, a cydo- 
pentane, cyclohexane, cyciooctane or cyclododecane ring. : 

C2-C 4 hydroxyalkyl G, 7 is, for example, 2-hydroxyethyl, 2-hydroxypropyl, 2-hydroxybutyl or 
4-hydroxybutyl. 

C6-C 10 aryl Gi 7 , T t and T 2 are, in particular, phenyl or a- or (J-naphthyl, which are 
unsubstituted or substituted by halogen or Ci-C 4 alkyL 

Qrd^lkylene G 17 is, for example, ethylene, propylene, 2 f 2-dimethylpropylene, 
tetramethylene, hexamethylene, octamethylene, decamethylene or dodecamethylene. 

C 4 -C t2 alkenylene G 17 is, in particular, 2-butenylene, 2-pentenylene or 3-hexenylene. 

C<rC 12 ary!ene Gi 7 is, for example, o-, m- or p-phenylene, 1,4-naphthylene or 
4,4'-diphenylene. 

C 2 -C t 2alkanoyl D" is, for example, proplonyl, butyryl, octanoyl, dodecanoyl, but preferably 
acetyl. 

C 2 -C 10 alkylene, Ce-Ci 5 arylene or (Vd^cloalkylene D' have, for example, one of the 
definitions given for D under (b*). 

Examples of polyalkylpiperidine compounds from this class are the following 



56) 3-benzyl-1 ,3,8-triaza-7,7 l 9 t 9-tetramethylspiro[4.5]decane-2,4 

57) 3-n-octyl-1 ,3,8-tria2a-7 ( 7,9,9-tetramethylspiro[4.5]decane-2 ( 4-o 



/ 
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58) 3-allyH ,3,8-triaza-1 ,7,7,9,9-pentamethylspiro[4.5]decane-2,4-dione 

59) 3-glycidyM ,3,8-trIa2a-7,7,8,9.9-pentamethylspiro[4.5]decane-2,4-dione 

60) 1 ,3,7,7,8,9,9-heptamethyl-l ,3,8-trlazaspiro[4.5]decane-2,4-dione 

61 ) 2-isopropyl-7.7,9,9-tetramethyl-1 -oxa-3,8-diaza-4-oxosplro[4.5]decane 

62) 2,2-dibutyl-7,7,9,9-tetramethyl-1 -oxa-3,8-diaza-4-oxospiro[4.5]decane 

63) 2 l 2,4.4-tetramethyl-7-6xa-3.20-diaza-21 -oxodispiroI5.1 .1 1 ,2]heneioosane 

64) 2-butyl-7,7 1 9 1 9-tetramelhyl-l-oxa-4,8-diaza-3-oxospiro[4.5]decane and 
preferably: 

65) 8-aoetyl-3-dodecyl-1 ,3,8-triaza-77,9,9-tetramethylq)iro[4.5]decane-2,4-dione 
and the compounds of the following formulae: 



66) 




C— N-CHj- CH-CHj-O-Cr^ CH-OH 



2 



HjC— N 




H 

N — C 



67) 



C — N— -CHf— CHj— CH^ 



CH, 



0 



2 




H 

N — C 



68) 




C — N 
II 



O 



2 
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69-a) H — N \S I 

C N CHjCHjCOOC^Hjj 

^ C 1., " 
CH, O 



ch, ivrT* 

69-b) Mixture of 60% by weight of h — N 

H,C 



CH, O 



N CHjCHjCOOC^Hjs 



CH, ^C"^ 



and 40% by weight of H — N \^ | 

^^j-V C - ~ N CHjCH 2 COOC 1< H 28 

CH, O 



(e') A compound of the formula (le) 



X 



_G 20 



(le) 



in which n s is the number 1 or 2, and Q 18 is a group of the formula 



CH, Q, 
G — CH, — J / 

G — CHfi 

CH, 



CH,G, 
G-CH^l^Q, 

or G— N N— (A)— E- 



G— CHj-^ ^ 



CH, 
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in which G and G„ are as defined under (a 1 ), and G, and G, are hydrogen, methyl or, 
together, are a substituent =0, 
E is -O- or -ND m -, 

A is Cj-Cealkylene or -(CHaJa-O- and 
x, is the number 0 or 1, 

D ,n is hydrogen, C,-C 12 alkyl, Cj-Cshydroxyalkyl or CyCrcydoalkyl, 

G 19 is identical to G„ or is one of the groups -NCG^CG^, -o G23i -NOIXCr^OG,,) or 

-N{CH t OQ a y fc 

G*. if n = 1 , is identical to G 18 or G„ and, if n = 2, is an -E-D^-E- group, in which D w is 

Cs-Calkylene or Cz-Cealkylene which is Interrupted by 1 or 2 -NG*- groups, 

G 2 . is C,-C 12 alkyl, cyclohexyl, benzyl or C^-hydroxyalkyl or a group of the formula 



CH, 



G» is d-C^lkyl, cyclohexyl. benzyl or C-C^ydroxyafkyl, and 

G B is hydrogen. C,-C 12 alkyl or phenyl, or G*, and G a together are C^salkylene or 

C 4 -Csoxaalkylene. for example -C^CrVO-C^CrV . or a group of the formula 

-CHzCHa-NfGnJ-CH^rV. 

Some examples of the several variables in the formula (le) are given below. 

Any CrCalkyi substituents are. for example, methyl, ethyl, n-propyl, n-butyl. sec-butyl, ten- 
butyl, n-hexyl, n-octyl. 2-ethylhexyl, n-nonyl, n-decyl. n-undecyl or n-dodecyl. 



Any hydroxyalkyl substituents are, for example, 2-hydroxyethyl, 2-hydroxypropyl, 
3-hydroxypropyl, 2-hydroxybutyl or 4-hydroxybutyl. 
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Any Cs-Crcycloalkyl substituents are, for example, cydopentyl, cyclohexyl or cycloheptyl. 
Cydohexyl is preferred. 

CVCealkylene A is, for example, ethylene, propylene, 2,2-dimethylpropylene, tetramethylene 
or hexamethylene. 

If G 2 i and together are CrCsalkylene or oxaalkylene, they are, for example, tetramethy- 
lene, pentamethylene or 3-oxapentamethylene. 

Examples of polyalkylpiperidine compounds from this class are the compounds of the 
following formulae: 




N^N 

n J1— N{CH 2 CH3) 2 




Wn-C^ 




19- 
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75) R— NH — (CH,),— N— (CH 2 ) 2 — N — (CH^- NH- R 
where R has the same meaning as in compound 74. 

T 7 

76) R'-NH— (CHJ,— N— (CHgJj- N— (CHjJj-NH-R' 




CH, R* R' CH, 

I * I I I 

77) R' - N - (CH,) - N - (CH,),— N — (CHj)^-N R' 

where R' has the same meaning as in compound 76. 



78) 




HN CH, CH, CHj— 



n-C e H 17 



N— < N-H 



CH, 



CH, 



J 2 
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CHgCHgOH 




(f ) A compound of the formula (If) 




(If) 



CHg 

wherein Gn is as defined under (a*). 

A preferred example from this class is the following compound: 
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(g') Oligomeric or polymeric compounds whose recurring structural unit contains a 2,2,6,6- 
tetraalkylpiperidinyl radical, in particular polyesters, polyethers, polyamides, polyamines, 
polyurethanes, polyureas, polyaminotriazines, poly(meth)acrylates, poiy(meth)acrylamides 
and copolymers thereof which contain such radicals. 

Examples of 2,2,6,6-polyalkyipiperidine compounds from this class are the compounds of 
the following formulae, where m, to m 14 is a number from 2 to about 200, preferably 2 to 
100, for example 2 to 50, 2 to 40 or 3 to 40 or 4 to 10. 

The meanings of the end groups which saturate the free valences in the oligomeric or 
polymeric compounds listed below depend on the processes used for the preparation of said 
compounds. The end groups can also in addition be modified after the synthesis of the 
compounds. 
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82) 



CH, 

A;™* o o 

>— <^N-CH r CH 2 -0-C— (CH^-C 



In the compounds 81 and 82, the end group bonded to the -O- can be, for example 
hydrogen or a group -CO-(CH 2)2 -COO-Y or -COfCH^-COO-Y, respectively, with Y being 
hydrogen or C,-C,alkyl and the end group bonded to the diacyl can be. for example. -O-Y or 
a group 



> ( N— CHj-CHj-OH 

CH3 



83) 



CH, 

JfCH,CH, O 



trig 



In the compound 83. the end group bonded to the amino residue can be, for 



example, a 



group 



— j^jpC— CI and the end group bonded to the diacyl residue can be, 



for example, CI. 
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HN — C-CHj— C— CH, 






In the compounds 84-1 and 84-2, the end group bonded to the triazine residue can be, for 
example, chlorine or a group 




and the end group bonded to the diamino group can be, for example, hydrogen or a group 
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HN — 



-CI 



or 



-C — CHj— C — CH, 



CH, 



CH, 



„N, 



HN 




■CI 



H 



It may be convenient to replace the chlorine attached to the triazine by e.g. -OH or an amino 
group. Suitable amino groups are typically: pyrrolidin-1-yl, morpholino. -NH 2 . -NfC-Cealkylk 
and -MYVC-Cealkyl) wherein V is hydrogen or a group of the formula 



"-C CH, 

( N — H 

H,C CH, 



85) 



OH 
I 

N-CHg-CH-CHj- 




In the compound 85, the end group bonded to the 2^,6,6-tetramethylpiperidin-4-ylamino 
residue can be, for example, hydrogen and the end group bonded to the 

HX CH, 

2-hydroxypropylene residue can be, for example, — n — ( n H 

H 9 C CH 3 
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In the compound 86, the end group bonded to the -O- can be, for example, hydrogen or 

0 C 4 H, o 

II I II 

C — C C — OCH 3 and the end group bonded to the diacyl residue can be, for 

example, -OCH 3 or CI. 




In the compound 87, the end group bonded to the -O- can be, for example, hydrogen or 
0 o 

— C — (CHJ; — C — OCH s and the end group bonded to the diacyl radical can be, for 
example, -OCH 3 or CI. 



88) 



CH3 

>— ( N— CHj-CHj-O— C— C C 



9a H e 9 



I 



CH, 



- 1 IX) a 
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In the compound 88, the end group bonded to the -O- can be, for example, hydrogen 



or 



o C.H. o 
II I II 

-C C C 0CH3 and the end group bonded to the diacyl radical can be, for 



C,H 5 



example, -OCH 3 or CI. 



89) 




m 9 



In the compound 89. the end group bonded to the -CH r can be, for example, hydrogen and 
the end group bonded to the ester residue can be, for example, 

/ CH 3 H,C CH, 
— CH=C x p( 

r° ~\c cHa ' 

H,C CH, 
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ln the compound 90. the end group bonded to the -CH r can be, for example, hydrogen and 
the end group bonded to the ester residue can be, for example, 

H3C CH3 

HgC CH, 



CH,— C— 




J mil 



In the compound 91 , the end group bonded to the -CH 2 - can be f for example, hydrogen and 
the end group bonded to the amide residue can be, for example, 
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-CH: 



CH, 




° C « H « H,C CH3 




In the compound 92, the end group bonded to the triazine residue can be, for example, 
chlorine or a group 

N (CHJ, n h 

H H 
and the end group bonded to the diamino residue can be, for example, hydrogen or a group 
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It may be convenient to replace the chlorine attached to the triazine by e.g. -OH or an amino 
group. Suitable amino groups are typically: pyrrolidin-1-yl, morpholino, -NH 2( -Ntd-Cealkylk 
and -NY^Ct-Csalkyl) wherein V is hydrogen or a group of the formula 




Hfi CHg 

Preferred is also a compound which corresponds to compound 92 wherein the 2,2,6,6- 
tetramethyl-4-piperidyl groups are replaced by 1£,2,6,6-pentamethyl-4-piperidyl groups. 




In the compound 93, the end group bonded to the diamlno residue can be, for example, 
hydrogen and the end group bonded to the -CH 2 CH r residue can be, for example, 




N — H 
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94) 




O 
II 



N — C— CHj- C- 




14 



In the compound 94, the end group bonded to the diamlno residue can be, for example, 
hydrogen and the end group bonded to the diacyl residue can be, for example, CI. 



95) 



" FT FT I 
N-^-N-CC^jJ— 



in which R" is a group of the formula 




MSA 



(95-I) 



or the chain branching — (CH^— N -I — 



m 



15 



R ,n is a group of the formula (95-I), and 

m' 15 and m n 15 are each a number from 0 to 200, preferably 0 to 100, in particular 0 to 50, with 
the proviso that m',5 + m" 15 is a number from 2 to 200, preferably 2 to 1 00, in particular 2 to 
50. In the compound 95, the end group bonded to the diamlno residue can be, for example, 
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hydrogen and the end group bonded to the -CH 2 CH r group can be, for example, halogen, in 
particular CI or Br. 

Further examples for polymeric compounds are: 
1) A compound of the formula (96-I) or (96-II) 




(96-!) 




wherein m 16 and m 16 * are a number from 2 to 50, for example 2 to 25. 

During the preparation, the compounds of the formulae (96-I) and (96-II) can be obtained 
together as a mixture and therefore, can also be employed as such. The (96-l):(96-ll) weight 
ratio is, for example, from 20:1 to 150 or from 1:10 to 10:1. 
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ln the compounds of the formula (96-1), the terminal group bonded to the nitrogen can be, for 
example, hydrogen and the terminal group bonded to the 2-hydroxypropylene radical can be 
for example, a 




group. 



In the compounds of the formula (96-11), the terminal group bonded to the 
dimethylene radical can be, for example, -OH, and the terminal group bonded to 
the oxygen can be, for example, hydrogen. The terminal groups can also be 
polyether radicals. 



2) A compound of the formula (97) 



o=c 




H,c >^ M*"* V> >L Jk CH * 



c=o 

I 

0 



O^r O 



I 



(97) 



m 



17 



wherein G 24 , G 25 , G*. G 27 and G^, independently of one another, are a direct bond or 
C r C 10 alkylene f G„ is as defined under (a*) and m 17 is a number from 1 to 50, for example 



2 to 25. 
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In the compound of the formula (97), the end group bonded to the >C=0 group can be, for 
example, 

KLC CH 3 

— o— (n-g„ 

Hfi CH, 

and the end group bonded to the oxygen can be, for example 



II 



-C GL. — CH- 

I 

o=c 

I 

o 



o 

II 

"CH — GL,— C 

I 

c=o 

I 

o 



H,C CH, 



H,C CHj 



H,C 



H,C f CHj H,C 



CH, 



Preferred are the following two compounds: 



o 
II 

-C CH,— CH 

0=C 
I 

o 



5* 



-CH-CH.-C-O-CH.-C-X Y y-C-C^-O- 
I I o— / \— n I 

r 



(97-1) 



-o' I 



V | CH, H.C 

H H 



CH, 



—I m 



17 



and 
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-C CH.-CH- 

I 

o=c 



o 



I o 



O I 



CH. CH, 



(97-11) 



m. 



17 



wherein the mean value of m 17 is 2.5. 
3) A compound of the formula (98) 



CHg — C — CHj — CH 

C0 8 CH, COjRlVj 



(98) 



m 18 



in which approximately one third of the radicals R w are -C,H 5 and the others 
A-/"" 



are a group 



and m 18 is a number in the range from 2 to 200. preferably 2 to 1 00. in particular 2 to 



50. 



In the compound (98). the end group bonded to the -CH r residue can be. for example 
hydrogen and the end group bonded to the -CH(C0 2 R w ). residue can be. for example 
-CH=CH-COOR lv . ' 
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4) A compound of the formula (99) 




in which G,i is as defined under (a 1 ), G20 and G*. independently of one another, are a direct 
bond or a -N(Xi)-CO-XrCO-N(X3)- group, where X, and X* independently of one another, 
are hydrogen, d-Cealkyl, CrCizcycloalkyl. phenyl, CrCsphenylalky! or a group of the 
formula (99-1) 




(99-1) 



and Xa is a direct bond or d^alkylene, Gao, G 3 i, G^ and G35. independently of one 
another, are hydrogen, Ci-CsoalkyI, C r Ci2cydoaIkyl or phenyl, G33 is hydrogen, Ci-CaoalkyI, 
Cs-C,2cycloalkyl ( Crdphenyialkyl, phenyl or a group of the formula (99-1), and m« is a 
number from 1 to 50. 

In the compounds of the formula (99), the end group bonded to the 2,5-dioxopyrrolidine ring 
can be, for example, hydrogen, and the end group bonded to the -CfG^MGss)- radical can 
be, for example, 
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Examples of the compounds of the formula (99) are: 




(99-1) 



(99-11) 
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XX 



-CHa — CH 





-CH 2 CH— 

C t6 H a 



(99-111) 



— I m 



wherein G n is hydrogen or methyl, and m 16 is a number from 1 to 25. 

5) A product obtainable by reacting an intermediate product, obtained by reaction of a 
potyamine of the formula (100a) with cyanuric chloride, with a compound of the formula 
(100b) 



(ay— -NH (CHJ 



20 



m: 



20 



-NH (CHa)-^— NH, (100a) 

"■20 



H — N — G, 




(100b) 



in which m'so, m"» and m^, independently of one another, are a number from 2 to 12, 

Gsg is hydrogen, (VC^alkyl, Cs-Ci2cycloalkyl ( phenyl or Cr-Csphenylalkyl, and 

Gn is as defined under (a'). A preferred product has the Chemical Abstracts-CAS No. 



-39- 



136 504-96-6 (Compound 100-A). 



In general, the above reaction product can be represented for example by a compound of 
the formula 100-1 , 100-2 or 100-3. It can also be in the form of a mixture of these three 
compounds. 



Jl M j i 



*t2 



■NH- 



"^-L)?™' vJ^Lch, v A ch, h,c jfjLcH, h s c A ch, 



I 

On 



(100-1) 



m 



HN- 



v CH, 



Ma 



-<ch> 



H.C N^c^ H,C N OLH-C N^cn. HC N^CH. 



a.. 



'CH, H.C 

6., 



— I m 



20 



(100-2) 
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-<CH,); 



N N 



NH 



Q,, G « Q„ 6., _ 

(100-3) 



m 



20 



A preferred meaning of the formula (100-1) is 



HN- 

I 

N N 



-<CH,)- 



N (CHJr NH- 



i 



^ w vj\ 

H.C N ^eu lj N 



I CH» H,C ^ CH| HjC N CH, H,C^^CH, 



-J fl 



A preferred meaning of the formula (100-2) is 
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K 



HN " (CH,) r 



-(Chy— N H 



H,C y CH, I 3 I 

N N N ^N"^ 4 ^ 

v >rtc CH ' v >lV* *s£\«* vAoi 

H H H H 



A preferred meaning of the formula (100-3) is 



m 20 




In the above formulae 100-1 to 100-3, m* is preferably 1 to 20. 
6) A compound of the formula (101) 
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(101) 



in which G 1t is as defined under (a 9 ), G37 is Ci-C 10 alkyl, Cs-C 12 cycloaIkyl ( C r C 4 aIkyt- 
substttuted CrC 12 cydoalkyl r phenyl or Ct-Cioalkyl-substituted phenyl, Ga is Cj-doalkylene 
and m 2 i is a number from 1 to 50, for example 2 to 25. 

In the compounds of the formula (101), the terminal group bonded to the silicon atom can 
be, for example, (G^sSi-O-, and the terminal group bonded to the oxygen can be, for 
example, -SifGar)* 

The compounds of the formula (101) can also be in the form of cyclic compounds if m 2 i is a 
number from 3 to 10, i.e. the free valences shown in the structural formula then form a direct 
bond. 

An example of a compound of the formula (101) is 
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CH, 

i 

Si— O- 




(101-1) 



with m 2 i being a number from 1 to 20. 



In the above shown oligomeric and polymeric compounds, 

examples of alkyl are methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyi, 2- 
ethylbutyl, n-pentyl ( isopentyl, 1-methylpentyl, 1 ( 3-dimethylbutyl f n-hexyl t 1-methylhexyI, n- 
heptyi, isoheptyl, 1,1,3,3-tetramethylbutyl, 1-methylhepty!, 3-methylheptyl, n-octyl, 2-ethyl- 
hexyl, 1,1,3-trimethyIhexyl, 1,1,3,3-tetramethylpentyl, nonyl, decyl, undecyl, 1-methylundecyl, 
dodecyl, 1,1,3,3,5,5-hexamethylhexyf, tridecyl, tetradecyl, pentadecyl, hexadecyl, 
heptadecyl, octadecyl, elcosyl and docosyl; 

examples of cycloalkyl are cyclopentyl, cyclohexyl, cycloheptyl and cydooctyl; 
an example of CrCsphenylalkyl is benzyl; and 

examples of alkylene are ethylene, propylene, trimethylene, tetramethylene. 
pentamethylene, 2,2-dimethytoimethylene, hexamethylene, trimethylhexamethylene, 
octamethylene and decamethyiene. 



(h') A compound of the formula (Ih) 
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G— 



CH 3 O 

G— N N- 
G — CHf\ 



t4 



(Ih) 



in which ria is the number 1 or 2, G and G„ are as defined under (a*), and G M is as defined 
under (b 1 ), but G 14 cannot be -CONH-Z and -CHrCH(OH)-CH2-0-D-0-. 

Examples of such compounds are the following: 



9". o CH 3 

102) H— N — CHj- CHj— N N — H 

CH, O 

CH, 0 CH, 

103) H,C— N n-cHj-CHj-N N-CH, 

CH, CH, 
CH, 0 

104) H,C-N N-CHrQ 



(P) A compound of the formula (li) 



45- 



(•0 



wherein the radicals G39, independently of one another, are a group of the formula (li-1) 

N G 4T — N N— 

L f\ 
40 H 3 C CH 3 

in which G40 is d-dzalkyl or C^zcycioaikyl, G 4 i is CrC 12 alkylene and G42 is hydrogen, 
d-Csalkyl, -0\ -CH a CN, CrC 6 a!kenyl, CrCaPhenylalkyl, Cr-C^henylalkyl which is 
substituted on the phenyl radical by C r C 4 aIkyl; or Ci-C8acyt. 

Alkyl is for example Ci-C 4 alkyl t in particular methyl, ethyl, propyl or butyl. 

Cycloalkyl is preferably cyclohexyi. 

Alkylene is for example ethylene, propylene, trimethylene, tetramethylene, pentamethylene, 
2,2-dimethyltrimethylene or hexamethylene. 

Alkenyl is preferably allyl. 

Phenylalkyl is preferably benzyl. 

Acyl is preferably acetyl. 



Examples of compounds from this class are the compounds of the following formulae: 
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H — N N—O^CH, — N 

105) }sr 

H3C CHj , H 




J 3 



HjC — N N — C^CHj — N 

106) 

CH 3 , H 




The sterically hindered amine (component (A)) is preferably one of the above compounds 1 
to 106. The compounds 5, 10, 13, 14, 24, 25, 36-a, 36-b, 49-a-l, 49-a-ll, 49-e, 63, 75, 76, 
80-a, 81, 84-1, 84-2, 92, 93, 96-1, 96-II, 97-I, 97-II, 99-I, 100-A, 101-1, 105 and 106 are of 
interest The compounds 5, 10, 13, 14, 36-a, 36-b, 36-d, 49-a-l, 49-a-ll, 49-d, 49-e, 63, 69-a, 
76, 80-a, 81, 84-1, 84-2. 92. 96-I. 96-II. 97-II, 99-1, 99-II, 99-III, 100-A, 101-1 and 105 are 
preferred and the compounds 13, 14, 36-a, 36-b, 49-a-l, 49-a-ll, 63, 76, 81, 84-1, 92, 96-I, 
96-II, 100-A and 101-1 are particularly preferred. 



The organic salt of zinc or magnesium defined in component (B) is preferably a compound of 
the formula MeL* in which Me is zinc or magnesium and L is an anion of an organic acid or 
of an enol. The organic acid can, for example, be a sulfonic acid, suffinic acid, phosphonlc 
acid or phosphinic acid, but is preferably a carboxylic acid. The acid can be aliphatic, 
aromatic, araliphatic or cycloaliphatic; it can be linear or branched; it can be substituted by 
hydroxy! or alkoxy groups; it can be saturated or unsaturated and it preferably contains 1 to 
24 carbon atoms. 



Examples of carboxylic acids of this type are formic, acetic, propionic, butyric, isobutyric, 
caprioic, 2-ethylcaproic, caprylic, capric, lauric, palmitic, stearic, behenic, oleic, lactic, 
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ncmoleic. 2-ethoxypropionic, benzoic, salicylic, 4-butylbenzoic, toluic. 4-dodecyibenzoic 
Phenylacetic. naphthylacetic, cydohexanecarboxylic. 4.butylcyclohexanecarboxylic or ' 
cyclohexylacetic acid. The carboxylic acid can also be a technical mixture of carboxyfic 
acids, for example technical mixtures of fatty adds or mixtures of alkylated benzoic adds. 

Examples of organic adds containing sulfur or phosphorus are methanesuttonic 
ethanesulfonic, o,a-dimethylethanesulfonic, n-butanesulfonic, n-dodecanesulfonic 
benzenesuffonic. toluenesulfonlc, 4-nonylbenzenesulfonic, 4-dodecylbenzenesulfonic or 
cydohexanesulfonic add. dodecanesulfinic, benzenesulfinte or naphthalenesulfinlc add 
butylphosphonic add. phenylphosphonic add, monomethyl or monoethyl 
phenylphosphonate, monobutyl benzylphosphonate, dibutylphosphinic add or 
diphenytphosphinic acid. 

If L is an enolate anion, ft is preferably an anion of a Mcarbonyl compound or of an 
o-acylphenol. Examples of 0-dtearbonyl compounds are acetylacetone. benzoylacetone 
dibenzoylmethane. ethyl acetoacetate. butyl acetoacetate, lauryl acetoacetate or 
a-acetylcydohexanone. Examples of o-acylphenols are 2-acetylphenol, 2-butyroyfphenol 
2-acetyM-naphthol, 2-benzoylphenol orsaficylaldehyde. The enolate is preferably the anion 
of a P-dicarbonyl compound having 5 to 20 carbon atoms. 

Organic salts of zinc or magnesium are preferably an acetylacetonate or an aliphatic 
monocarboxylate having, for example. 1 to 24 carbon atoms. Magnesium acetate, laurate 
and stearate. zinc formate, acetate, oenanthate. laurate and stearate as well as zinc 
acetylacetonate and magnesium acetylacetonate are some of the particular preferred 

examples. 

Znc stearate. magnesium stearate. zinc acetylacetonate, magnesium acetylacetonate, zinc 
acetate and magnesium acetate are of special interest 

The Inorganic salt of zinc or magnesium is for example 

zinc oxide, magnesium oxide, zinc hydroxide, magnesium hydroxide, or 

a carbonate containing compound such as 

- Zn-hydroxide-carbonate, Mg-hydroxide-carbonate, dolomite, e.g a Ca/Mg carbonate such 
as Microdol Super from •Micro Minerals; or 
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• a natural or synthetic hydrotalcite. 

The natural hydrotalcite is held to possess a structure Mg 6 Ab(OH) 1 eC0 3 • 4 H2O. 
A typical empirical formula of a synthetic hydrotalcite Is 

AfeMg^OHu.ttCOati.eT) • x HaO. 
Examples of the synthetic product include: 

Mg a 7Ala3(OH) 2 (C0 3 )o.i5 • 0.54 H 2 0, 

M94jAI 2 (OH) 1 3C03 - 3.5 H 2 0, or 
Mg4^AI(OH) 12 .4CQ3. 

Preferred synthetic hydrotalcites are L-55R*II from ®REHEIS as well as *ZHT-4A and 
*DHT-4A from *Kyowa Chemical Industry Co. 

The two different compounds of component (B), which are present in a weight ratio of 1:10 
to 10:1 are for example: 

• Mg-stearate and hydrotalcit^(*DHT-4A), 

• Zn-stearate and hydrotalcite (®DHT-4A), 

• Mg-acetytacetonate and hydrotalcite (•DHT-4A), 

• Mg-oxide and hydrotalcite (•DHT-4A), 

• Mg-hydroxide and hydrotalcite (*DHT-4A) t 

• Zn-hydroxide-carbonate and Mg-stearate, 

• Zn-hydroxide-carbonate and Zn-stearate, 

• Zn-hydroxide-carbonate and Mg-acetylacetonate, 

• Zn-hydroxide-carbonate and Mg-oxide, 

• Zn-hydroxide-carbonate and Zn-oxide, 

• Zn-hydroxide-carbonate and Mg-hydroxide, 

• hydrotalcite (*REHEIS) and Mg-stearate, 

• hydrotalcite (*REHEIS) and Zn-stearate, 

• hydrotalcite (®REHEIS) and Mg-oxide, 

• dolomite ("Microdol Super) and Zn-stearate, 

• dolomite (*Microdol Super) and Mg-stearate, 

• dolomite (*Microdol Super) and Zn-oxide, 
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• dolomite (*Microdol Super) and Mg-hydroxide, 

• Mg-stearate and Zn-stearate, 

• Mg-stearate and Zn-acetylacetonate, 

• Mg-stearate and Mg-oxide, 

• Mg-stearate and Zn-oxide, 

• Mg-stearate and Mg-hydroxide, 

• Zn-stearate and Mg-acetate, 

• Zn-stearate and Mg-oxide, 

• Zn-stearate and Mg-hydroxTde, 

• Mg-acetylacetonate and Zn-acetylacetonate, 

• Mg-acetylacetonate and Mg-oxide, 

• Mg-acetylacetonate and Zn-oxide, 

• Mg-acetylacetonate and Mg-hydroxide, 

• Zn-acetylacetonate and Mg-oxide, 

• Zn-acetylacetonate and Zn-oxide, or 

• Mg-oxide and Zn-oxide. 

A preferred embodiment of this Invention relates to a stabilizer mixture wherein 
the two different compounds of component (B) are selected from the group consisting of 
hydrotalcite, dolomite, Zn-hydroxide-carbonate, Mg-hydroxide^carbonate, Zn-oxide, 
Mg-oxide, Zn-hydroxlde, Mg-hydroxide, Zn-stearate, Mg-stearate, Zn-acetylacetonate, 
Mg-acetylacetonate, Zn-acetate and Mg-acetate. 

According to a particular preferred embodiment component (B) does not contain Zn-oxide. 

A stabilizer mixture wherein the two different compounds in component (B) are 

• Mg-stearate and hydrotalcite, 

• Zn-stearate and hydrotalcite, 

• Mg-stearate and Zn-stearate, 

• Zn-stearate and Mg-oxide, or 

• Mg-stearate and Mg-hydroxide 
is also preferred. 
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A further preferred embodiment of this invention relates to a stabilizer mixture containing 

additionally 

(C1) a pigment or 

(C2) an UV absorber or 

(C3) a pigment and an UV absorber. 

The pigment (component (C1)) may be an Inorganic or organic pigment. 

Examples of Inorganic pigments are titanium dioxide, zinc oxide, carbon black, cadmium 
sulfide, cadmium selentde, chromium oxide, iron oxide, lead oxide and so on. 

Examples of organic pigments are azo pigments, anthraqulnones, phthalocyanlnes, 
tetrachloroisoindolinones, quinacridones, isoindolines, perylenes, pyrrolopyrroles (such as 
Pigment Red 254) and so on. 

Ail pigments described in "GSchter/Muller: Plastics Additives Handbook, 3rd Edition, Hanser 
Publishers, Munich Vienna New Yoilf, page 647 to 659, point 11.2.1.1 to 11.2.4.2 can be 
used as component (C1). 

A particularly preferred pigment is titanium dioxide, optionally in combination with an organic 
pigment 

Examples of such organic pigments are: 

C.I. (Colour Index) Pigment Yellow 93, C.I. Pigment Yellow 95, C.I. Pigment Yellow 138, C.I. 
Pigment Yellow 139, C.I. Pigment Yellow 155, C.I. Pigment Yellow 162, CJ. Pigment Yellow 
168, C.I. Pigment Yellow 180, C.I. Pigment Yellow 183, C.I. Pigment Red 44, C.I. Pigment 
Red 170, C.I. Pigment Red 202, C.I. Pigment Red 214, C.I. Pigment Red 254, C.I. Pigment 
Red 264, C.I. Pigment Red 272, C.I. Pigment Red 48:2, C.I. Pigment Red 48:3, C.I. Pigment 
Red 53:1, C.I. Pigment Red 57:1, C.I. Pigment Green 7, C.I. Pigment Blue 15:1, C.I. 
Pigment Blue 15:3 and C.I. Pigment Violet 19. 

Examples of the UV absorber (component (C2)) are a 2-(2 , -hydroxyphenyl)benzotriazole, a 
2-hydroxybenzophenone, an ester of substituted or unsubstituted benzoic acid, an acrylate, 
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an oxamide, a 2-(2-hydroxyphenyl)-1,3,5-triazine, a monobenzoate of resorclnol or a 
formamidine. 

The 2-(2'-hydroxyphenyl)benzotria2ole is e.g. 2-(2 , -hydroxy-5'-methylphenyl)-benzotriazole, 
2-(3\5'-di-tert-butyl-2'-hydro)c^ 

triazole, 2-(2 , -hydroxy-5'-(1 ,1 ,3.3-tetramethylbutyl)phenyl)benzotriazole f 2-(3'^ , -di-tert-butyl- 
2*-hydroxyphenyl)-5-chloro-benzotriazole, 2-(3'-tert-butyl- 2 , -hydroxy-5'-methyIphenyI)-5. 
chloro-benzotriazole, 2-(3'-sec4)utyl-5Meil-butyl-2 , -hydroxyphenyf)benzotriazole, 2-(2'- 
hydroxH'^oxyphenyOberaoWazol^^ 

2-(3\5'4)i8-(o,aKlime%Ibenzyl)-2 , -hydroxyphenyl)benzotriazole, mixture of 2•(3 , .tert-buty^2 , - 

hydroxy-5'-(2.KxWoxycarbonylefo^^ 

emylhexyloxy)-carbonvlethvn-2^ 

hydroxy-5'-(2-memoxyc»rt>onylethy0^^ 

hydroxy-5 , -(2-methoxycarbonylethy0pheny0benzotriazole,2-(3Mett-b 

octylo>ycarbonv1ethyl)phenyl)bei^^ 

ethyl]-2'-hydroxypheny0beraoW^ 

azole, 2K3Mert-butyl-2 , -hydroxy-5'-(2-isoo^ 2,2'- 
methylene-bis[4-(1 ,1 ,3>tetiamethylbutyl)^.benzotriazole-2-ylphenol] or the transesterifica- 
ton product of 2-(3'-tert-butyl-5M2-methoxyc^ 

azole with polyethylene glycol 300; F-CHjCHrCOOfCHiJrk where R = S'-tert-butyM*- 
hydroxy-5'-2H-benzotriazol-2-ylphenyl. 

2-{3\S'-Di-tert4)utyl-2 , -hydroxyphenyl)-5-chloro*enzotn^le, 2-(3 , -tert^>uty1-2•-hydroxy-5 , . 
methylphenyl)-5-chloro-benzotriazole and 2-(3 , ,5'-di-tert-amyl-2 , -hydroxyphenyI)- 
benzotriazole are preferred. 

The 2-hydroxybenzophenone is for example the 4-hydroxy, 4-methoxy, 4-octytoxy. 4-decyl- 
oxy, 4-dodecyloxy, 4-benzyloxy, 4 f 2',4 , -trihydroxy or 2'-hydroxy-4,4 , -dimethoxy derivatives. 

2-Hydroxy-4-octyloxybenzophenone is preferred. 

The ester of a substituted or unsubstituted benzoic add is for example 4-tert-butyl-phenyl 
salicylate, phenyl salicylate, octylphenyl salicylate, dibenzoyl resorcinol, bis(4-tert-butylben- 
zoyl) resorcinol, benzoyl resorcinol, 2.4-dhtertbutylphenyl 3^-di-tert-butyl-4-hydroxybenzo- 
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ate, hexadecyl 3 f 5-di-tert-butyU-hydroxybenzoate t octadecyl 3,5-di-tert-butyl-4-hydroxy- 
benzoate or 2-methyl-4,6-di-tert-butylphenyI 3,5-dMert-butyl-4-hydroxybenzoate. 

2,4-Di-tert-butylphenyl 3,5-di-tert-butyl-4-hydroxybenzoate and hexadecyl 3,5-di-tert-butyM- 
hydroxybenzoate are preferred. 

The acrylate is for example ethyl o-cyano-p.p-diphenylacrylate, isooctyl ct-cyano-p.p-di- 
phenylacrylate, methyl ct-carbomethoxycinnamate, methyl a-cyano-p-methyl-p-methoxy- 
dnnamate, butyl a-cyano-p-methyl-p-methoxy-cinnamate, methyl ct-carbomethoxy-p- 
methoxycinnamate or N-(P-cart>omethoxy-p-cyanovinyl)-2-methylindoline. 

The oxamide is for example 4,4'KfloctyloxyoxaniIide, 2,2'-diethoxyoxanilide f 2,2'-dioctyloxy- 
S.S'-di-tert-butoxanilide, 2 f 2'-^idodecyloxy-5 t 5 , -di-tert-butoxanilide l 2-ethoxy-2 , -ethyloxanilide, 
N ( N-bis(3-dlmethylamlnopropyl)oxamide, 2-ethoxy-5-tert-butyl-2 -ethoxanflide or its mixture 
with 2-ethoxy-2'-ethyl-5 v 4 , -di-tert-butoxanilide or mixtures of ortho- and para-methoxy- 
disubstituted oxanilides or mixtures of o- and p-ethoxy-disubstttuted oxanilides. 

The 2-{2-hydroxyphenyl)-1 ,3,5-triazine Is for example 2,4 i 6-tris(2-hydroxy-4-octytoxyphenyl)- 
1 ,3,5-triazine. 2-(2-hydroxy-4-octyloxyphenyl)-4^^ 2- 
(2,4-dihydroxyphenyO-4,6-bis(2 ( 4<Rmethylphenyl)-1 , 3,5-triazine, 2,4-bis(2-hydroxy-4-propyl- 
oxyphenyl)-6-(2,4-dimethylphenyl)-1 ,3,5-triazine, 2-(2-hydroxy-4-octyioxyphenyl)-4.W>is(4- 
methylphenyl)-1 ,3,5-triazine, 2K2-hydroxy-4-dodecyloxyphenylH»6^^ 
1, 3,5-triazine, 2-(2*ydroxy-4-tridecyIoxyphen^ 2- 
[2-hydroxy-4K2-hydroxy-3-bu ,3,5-triazine, 2-[2- 

hydroxy-4-(2-hydroxy-3-oct^ ,3,5-triazine, 2-J4- 

(dodecyloxy/tridecyloxy-2-hydroxypropoxy)-2-hydroxyi)hen^ 
1 ,3,5-triazine, 2-[2-hydroxy-4-(2-hydiwy-3-dodecylo^ 

phenyl)-1 ,3,5-triazine, 2-(2-hydroxy-4-hexyIoxy)phenyl^,6-diphenyl-1,3,5-triad 2-(2- 
hydroxy-4-methoxyphenyl)-4,6-diphenyl-1 ,3,5-triazine, 2,4 f 6-tris[2-hydroxy-4-(3-butoxy-2« 
hydroxy-propoxy)phenyq-1 ,3,5-triazine or 2-(2-hydroxypheny0-4-(4-methoxyphenyl)-6-phe- 
nyH ,3,5-triazine. 

2-(2-Hydroxy-4-octyloxyphenyO^ ( ^ and 2-(2-hydroxy- 

4-hexyloxy)phenyI-4,6-diphenyM ,3,5-triazine are preferred. 
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The monoberrcoate of resorcinol is for example the compound of the formula 




The formamidine is for example the compound of the formula 




The UV absorber is in particular a 

a-t^-hydroxyphenyObenzotriazole, a 2-hydroxybenzophenone or a hydroxyphenyltriazine. 

A further preferred embodiment of this invention relates to a stabilizer mixture containing 
additionally an organic salt of Ca or an Inorganic salt of Ca. 

Examples of an organic salt of Ca are Ca-stearate, Ca-laurate, Ca-lactate and Ca-stearoyl- 
lactate. 

Examples of an inorganic salt of Ca are CaO and Ca(OH) 2 . 

The stabilizer mixture according to this invention is suitable for stabilizing organic materials 
against degradation induced by light, heat or oxidation. Examples of such organic materials 
are the following: 

1. Polymers of monoolefins and diolefins, for example polypropylene, polyisobutylene, po- 
lybut-1-ene, poly-4-methylpent-1-ene, polyisoprene or polybutadiene, as well as polymers of 
cycloolefins, for instance of cyclopentene or norbomene, polyethylene (which optionally can 
be crosslinked), for example high density polyethylene (HDPE), high density and high mole- 
cular weight polyethylene (HDPE-HMW), high density and ultrahigh molecular weight poly- 
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ethylene (HDPE-UHMW), medium density polyethylene (MDPE), low density polyethylene 
(LDPE), linear low density polyethylene (LLDPE), (VLDPE) and (ULDPE). 

Polyolefins, i.e. the polymers of monoolefins exemplified in the preceding paragraph, prefe- 
rably polyethylene and polypropylene, can be prepared by different, and especially by the 
following, methods: 

a) radical polymerisation (normally under high pressure and at elevated temperature). 

b) catalytic polymerisation using a catalyst that normally contains one or more than 
one metal of groups IVb, Vb, Vlb or VIII of the Periodic Table. These metals usually 
have one or more than one ligand, typically oxides, halides, alcoholates, esters, 
ethers, amines, alkyls, aikenyis and/or aryls mat may be either *- or c-coordinated. 
These metal complexes may be In the free form or fixed on substrates, typically on 
activated magnesium chloride, titanium(III) chloride, alumina or silicon oxide. These 
catalysts may be soluble or insoluble in the polymerisation medium. The catalysts 
can be used by themselves in the polymerisation or further activators may be used, 
typically metal alkyls, metal hydrides, metal alkyl halides, metal alkyl oxides or metal 
alkyloxanes, said metals being elements of groups la, lla and/or Ilia of the Periodic 
Table. The activators may be modified conveniently with further ester, ether, amine 
or silyl ether groups. These catalyst systems are usually termed Phillips, Standard 
Oil Indiana, Ziegler (-Natta), TNZ (DuPont), metallocene or single site catalysts 
(SSC). 

2. Mixtures of the polymers mentioned under 1), for example mixtures of polypropylene with 
polyfsobutylene, polypropylene with polyethylene (for example PP/HDPE, PP/LDPE) and 
mixtures of different types of polyethylene (for example LDPE/HDPE). 

3. Copolymers of monoolefins and diolefins with each other or with other vinyl monomers, 
for example ethylene/propylene copolymers, linear low density polyethylene (LLDPE) and 
mixtures thereof with low density polyethylene (LDPE), propylene/buM-ene copolymers, 
propylene/isobutylene copolymers, ethylene/but-1-ene copolymers, ethylene/hexene copo- 
lymers, ethylene/methylpentene copolymers, ethylene/heptene copolymers, ethylene/octene 
copolymers, propylene/butadiene copolymers, isobutylene/isoprene copolymers, ethy- 
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ene/alky, acytate coper,™.*, e.hy.ene/.W metllaclylate ethyk.rWv.ny, ^ 

copot™* and M copo.ym.rs »» ^ mcmMe „ J" 
M th* * (ionon,*., as K ^p^,.^. „ ^, propy , ene 

copolymers on. another and w, pernor, mm h „ ^ 

(EVA). LWEfemylene-acryta add copotyrne* (EAA), LLDPBEVA, LLDPBEAA arufdL, 
•»m or random po^ona/carton mono*de coporymer, and mix*™, .hereof * other 

polymers, for example polyamides. 

LTTT T" ** eX, "* te ^ '"^ ™alficatJons M 

(e. 9 . tackrlerc) and mixtures of poryalkylenes and slarch. 

5. P°M/rene, rJOlyrp^albyls^^ 

6. C-V-^ofstyren.*™^ 

^«^me, mMaay ^ a,^^ 

-»* m*h»es ., hloh Impact awngm c e*e„e av ^ neK M ^ 
'« " •*»•«*«-«'« "hylew^ropytana-olan. terpc- 

7. M oopoDrmar. „ „ .^.^.^ ,„ Kamp|B ^ on ^^^^ 
a*™, on pclyt^d**^ o, poty^en^c,^,,* copCymere; e*,na and 
ao*on«nl. (or rnamac^Wa) on butadiene: ethane, «^Me and mL me*, 
ac^te on poodle*,,- etyrene and maWc anhydrld. on paybrtadiene; styrena ac*c- 
-a and rnaerc anhydnd, or „ po^ena; e^ene and maWm*. on » 

b^ene; s*rene and alkyl aoy,a,es o, rnemac^ates on potytufcdien.; 
lononle on et^ena^lenefttone terpolyrnere: atyrene and acrylonltite on poly.** Z. 
I— or potyaOryl rnatWyte.^ etynm. «, acrytonlhfle on ac^e/butadlene copolyma* 
- wall as mbdures ttw with th, ccporymars M „„dar 6). for examp* ft. coporym W 
mixtures known as ABS, MBS, ASA or AES polymers. 
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8. Halogen-containing polymers such as polychloroprene, chlorinated rubbers, chlorinated 
and brominated copolymer of isobutytene-isoprene (halobutyl rubber), chlorinated or sulfo- 
chlorinated polyethylene, copolymers of ethylene and chlorinated ethylene, epichlorohydrin 
homo- and copolymers, especially polymers of halogen-containing vinyl compounds, for 
example polyvinyl chloride, polyvinylidene chloride, polyvinyl fluoride, polyvinylidene fluoride, 
as well as copolymers thereof such as vinyl chloride/vinyiidene chloride, vinyl chloride/vinyl 
acetate orvinylidene chloride/vinyl acetate copolymers. 

9. Polymers derived from a,P-unsaturated acids and derivatives thereof such as polyacry- 
lates and polymethacrylates; polymethyl methacryiates, polyacrylamides and potyacrylonl- 
triies, impact-modified with butyl acrylate. 

10. Copolymers of the monomers mentioned under 9) with each other or with other unsatu- 
rated monomers, for example acrylonitrile/ butadiene copolymers, acryionitrile/alkyl acryiate 
copolymers, acryionitrile/alkoxyalkyl acryiate or acrylonitrile/vinyl halide copolymers or acry- 
lonitrile/ alkyl methacrytate/butadiene terpolymers. 

11. Polymers derived from unsaturated alcohols and amines or the acyl derivatives or ace- 
tate thereof, for example polyvinyl alcohol, polyvinyl acetate, polyvinyl stearate, polyvinyl 
benzoate, polyvinyl maleate, polyvinyl butyral, polyallyl phthalate or potyallyl melamine; as 
well as their copolymers with olefins mentioned in 1) above. 

12. Homopolymers and copolymers of cyclic ethers such as polyalkylene glycols, polyethy- 
lene oxide, polypropylene oxide or copolymers thereof with bisglyddyl ethers. 

13. Polyacetals such as polyoxymethylene and those polyoxymethylenes which contain 
ethylene oxide as a comonomer; polyacetals modified with thermoplastic polyurethanes, 
acrylates or MBS. 

14. Polyphenylene oxides and sulfides, and mixtures of polyphenylene oxides with styrene 
polymers or polyamides. 
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15. Polyurethanes derived from hydroxyl-terminated polyethers, polyesters or polybutadi- 
enes on the one hand and aliphatic or aromatic polyisocyanates on the other, as well as 
precursors thereof. 

16. Polyamides and copolyamides derived from diamines and dicarboxylic acids and/or from 
aminocarboxylic acids or the corresponding lactams, for example polyamlde 4, polyamide 6 
polyamide 6/6, 6/10, 6/9, 6/12, 4/6, 12/12. polyamide 11, polyamlde 12, aromatic polyamides 
starting from m-xylene diamine and adipic acid; polyamides prepared from 
hexamethylenediamine and isophthaiic or/and terephthalic acid and with or without an ela- 
stomer as modifier, for example poly-2,4,4.-trimethylhexamethylene terephthalamide or poly- 
m-phenylene isophthalamide; and also block copolymers of the aforementioned polyamides 
with polyolefins, olefin copolymers, lonomers or chemically bonded or grafted elastomers; or 
with polyethers, e.g. with polyethylene glycol, polypropylene glycol or polytetramethylene 
glycol; as well as polyamides or copolyamides modified with EPDM or ABS; and polyamides 
condensed during processing (RIM polyamide systems). 

17. Pofyureas. polyimides, polyamide-lmides. polyetherlmlds, polyesterimids, polyhydantoins 
and polybenzimidazoles. 

18. Polyesters derived from dicarboxylic acids and diols and/or from hydroxycarboxylic acids 
or the corresponding lactones, for example polyethylene terephthalate, polybutylene 
terephthalate. poly-1,4Klimethylolcyclohexane terephthalate and polyhydroxybenzoates, as 
wen as block copolyether esters derived from hydroxyl-terminated polyethers; and also poly- 
esters modified with polycarbonates or MBS. 

1 9. Polycarbonates and polyester carbonates. 

20. Polysulfones, polyether sulfones and polyether ketones. 

21 . Crosslinked polymers derived from aldehydes on the one hand and phenols, ureas and 
melamines on the other hand, such as phenol/formaldehyde resins, urea/formaldehyde re- 
sins and melamine/formaldehyde resins. 



22. Drying and non-drying alkyd resins. 
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23. Unsaturated polyester resins derived from copotyesters of saturated and unsaturated 
dicarboxylic acids with polyhydric alcohols and vinyl compounds as crosslinking agents, and 
also halogen-containing modifications thereof of low flammability. 

24. Crosslinkable acrylic resins derived from substituted acrytates, for example epoxy aery- 
lates, urethane acrytates or polyester acrytates. 

25. Alkyd resins, polyester resins and acrylate resins crosslinked with melamine resins, urea 
resins, isocyanates, isocyanurates, polyisocyanates or epoxy resins. 

26. Crosslinked epoxy resins derived from aliphatic, cycloaliphatic, heterocyclic or aromatic 
glycidyt compounds, e.g. products of diglyddyi ethers of bisphenol A and bisphenol F, which 
are crosslinked with customary hardeners such as anhydrides or amines, with or without 
accelerators. 

27. Natural polymers such as cellulose, rubber, gelatin and chemically modified homologous 
derivatives thereof, for example cellulose acetates, cellulose propionates and cellulose 
butyrates, or the cellulose ethers such as methyl cellulose; as well as rosins and their 
derivatives. 

28. Blends of the aforementioned polymers (polyWends), for example PP/EPDM, Poty- 
amide/EPDM or ABS, PVC/EVA, PVCVABS, PVC/MBS, PC/ABS, PBTP/ABS, PC/ASA, 
PC/PBT, PVC/CPE, PVC/acrylates, POM/lhermoplastic PUR, PC/thermoplastic PUR, 
POM/acrylate, POM/MBS, PPO/HIPS, PPO/PA 6.6 and copolymers, PA/HDPE, PA/PP, 
PA/PPO, PBT/PC/ABS or PBT/PET/PC. 

29. Naturally occurring and synthetic organic materials which are pure monomelic com- 
pounds or mixtures of such compounds, for example mineral oils, animal and vegetable fats, 
oil and waxes, or oils, fats and waxes based on synthetic esters (e.g. phthalates, adipates, 
phosphates or trimellitates) and also mixtures of synthetic esters with mineral oils in any 
weight ratios, typically those used as spinning compositions, as well as aqueous emulsions 
of such materials. 
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30. Aqueous emulsions of natural or synthetic rubber, e.g. natural latex or latices of carbo- 
xyfated styrene/butadiene copolymers. 

This invention therefore additionally relates to a composition comprising an organic material 
subject to degradation induced by fight, heat or oxidation and the stabilizer mixture described 
above; with the proviso that the organic material is essentially free of perchloric acid. 

A further embodiment of the present Invention is a method for stabilizing an organic material 
against degradation induced by light, heat or oxidation, which comprises incorporating into 
the organic material the stabilizer mixture described above; with the proviso that the organic 
material is essentially free of perchloric add. 

The organic material is preferably a synthetic polymer. In particular from one of the above 
groups. Polyolefins are preferred and polyethylene, polypropylene and copolymers thereof 
are particularly preferred. 

The components (A), (B) and optionally (C1) and/or (C2) may be added to the organic 
material to be stabilized either individually or mixed with one another. 

The sterically hindered amine compound (component (A)) is present in the organic material 
In an amount of preferably 0.01 to 5 %, in particular 0.01 to 1 % or 0.05 to 1 %, relative to 

the weight of the organic material. 

The two different Mg and/or Zn salts (component (B». together, are present in the organic 
material in an amount of preferably 0.005 to 1 %. In particular 0.05 to 0.2 %, relative to the 
weight of the organic material. 

The pigment (component (C1» is optionally present in the organic material in an amount of 
preferably 0.01 to 10 %. in particular 0.05 to1 %. relative to the weight of the organic 

material. 

The UV absorber (component (C2)) is optionally present in the organic material in an amount 
of preferably 0.01 to 1 %, in particular 0.05 to 0.5 %. relative to the weight of the organic 

material. 
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The total amount of component (C3) (the pigment in combination with the UV absorber) is 
preferably 0.01 to 10 %, relative to the weight of the organic material. The weight ratio of the 
UV absorber to the pigment is for example 2:1 to 1 :10. 

When the pigment used is titanium dioxide in combination with an organic pigment as 
described above, titanium dioxide Is preferably present in the organic material in an amount 
of 0.01 to 5 %, relative to the weight of the organic material, and the organic pigment may be 
present in an amount of, for example, 0.01 to 2 %. relative to the weight of the organic 
material. 

The weight ratio of the components (A):(B) is preferably 10:1 to 1 :10. 

The weight ratio of the components (A):(C1) Is preferably 10:1 to 1:10. 

The weight ratio of the components (A):(C2) is preferably 20:1 to 1:2. 

The weight ratio of the components (A):(C3) is preferably 10:1 to 1:10. 

The above components can be incorporated into the organic material to be 
stabilized by known methods, for example before or during shaping or by applying 
the dissolved or dispersed compounds to the organic material, if necessary with 
subsequent evaporation of the solvent The components can be added to the 
organic material in the form of a powder, granules or a masterbatch. which 
contains these components in, for example, a concentration of from 2.5 to 25% by 
weight. 

If desired, the components (A), (B) and optionally (C1) and/or (C2) can be melt 
blended with each other before Incorporation in the organic material. They can be 
added to a polymer before or during the polymerization or before the crosslinking. 

The materials stabilized according to this Invention can be used in a wide variety 
of forms, for example as films, fibres, tapes, moulding compositions, profiles or as 
binders for paints, adhesives or putties. 
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The stabilized material may additionally also contain various conventional 
additives, for example: 

1 . Antioxidants 

1 r J. AlKYlated mpnophenpls. for example 2,6-dkert-butyl-4-methylphenol t 2-tert- 
butyW.e-dimethylphenol, 2,6-dkert-butyl-4-ethylphenol, 2,6-di-tert-butyl-4-n-butyl- 
phenol, 2 f 6-di-tert-butyM-isobutylphenol, 2,6-dicyclopentyl-4-methylphenol > 2-(a- 
methylcyclohexyl)-4.6-dimethylphenol, 2,6-dioctadecyl-4-methylphenol l 2,4,6-tri- 
cyclohexylphenol, 2,6-di-tert-butyl-4-methoxymethylphenol I nonyiphenols which 
are linear or branched in the side chains, for example, 2,6-di-nonyl-4-methyl- 
phenol, 2 f 4-dimethyl-6-(r-methylundec-r-yI)phenol # 2,4-dimethyl-6-(1 , -methyl- 
heptadec-1'-yl)phenoI, 2,4-dimethyl-6-(1 > *methyltrideo-1 v -y0phenol and mixtures 
thereof. 

1.2. Afkvlthi omethvlDhenols. for example 2,4<fioctyithiomethyl-6-tert-butylphenol t 
2,4-dioctylthiomethyl-6-methylphenol f 2,4-dioctylthiomethyl-6-ethyIphenol, 2,6-di- 
dodecyithiomethyi-4-nonylphenol. 

1.3. Hvdroqu lnones and alkylated hvdrooulnones. for example 2,6-di-tert-butyM- 
methoxyphenol, 2,5-di-tert-butylhydroquInone, 2,5-di-tert-amylhydroquinone, 2,6- 
diphenyl-4-octadecyloxypheno!, 2 t 6-di-tert-butylhydroquinone, 2,5-di-tert-butyl-4- 
hydroxyanisole, 3,5-dMert-buty]-4-hydroxyanIsole, 3^-di-tert-butyM-hydroxy- 
phenyl stearate, bis-(3,5-di-tert-butyl-4-hydroxyphenyl) acfipate. 

1.4. Tocopherols, for example ct-tocopherol, p-tocopherol, y-tocopherol, 5- 
tocopherol and mixtures thereof (Vitamin E). 

1.5. Hvdroxv lated thlodiphenvl ethers , for example 2,2*-thiobis(6-tert-butyl-4- 
methylphenol), 2,2'-thiobis(4-octyIphenol) > 4,4 , -thiobis(6-tert-butyl-3-methyiphenol), 
4,4Mhiobis(6-tert-butyl-2-methylphenol), 4,4 , -thiobis-(3,6-di-sec-amyiphenol), 4,4- 
bis-(2,6-dimethyl-4-hydroxypheny1) disulfide. 
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1.6. AlkylidenebisDhenols. for example 2 t 2'-methylenebis(6-tert-butyM- 
methylphenol), 2 I 2 , -methyIenebis(6-tert-butyl-4^thyiphenoI), 2,2'-methylenebls[4- 
methyl-6-(a-methylcyclohexyl)phenol] f 2 f 2 , -methyienebis(4-methyl-6-cyclohexyI- 
phenol), 2 i 2 , -methyIenebis(6-nonyI-4-methylphenoI) l 2,2 , -methylenebis(4,6-di-tert- 
butylphenol), 2 l 2 , -ethyl[denebis(4 l 6Kli-tert-butylphenol) ( 2,2'-ethyfidenebis(6-tert- 
butyM-isobutylphenol), 2,2^riethytenebis[6-(a-methylbe^^ 2,2'- 
methylenebis[6-(a f a-dimethylbenzyl)-4-nonyIphenoI] f 4,4'^ethylenebis(2 P 6-di-tert- 
butylphenol), 4 ( 4'^ethylenebis(6-tert-butyl-2-methytphenol) 1 1,1-bis(5-tert-butyl-4- 
hydroxy-2-methyfehenyl)butane, 2,6*is(3-tert-butyl-5^ 
methylphenol, 1,1,3-tris(5-tert*utyf^hydro^ 1,1-bis(5- 
tert^utyM-hydroxy-2^eth^ ethylene glycol 

bis[3,3-bis(3Mert4)utyW'^ 

methyl-phenyOdicyclopentadiene, bis[2^34ert-butyl-2Mi^ 
tert-butyM-methylphenynterephthalate, 1,1-bis-(3 p 5-dimethy|.2-hydroxy- 
phenyQbutane, 2,24>isK3 l 5-di-tei14)utyl-4-hydroxyphenyl)propane l 2,2-bis-(5-tert- 
butyl-4-hydroxy2-methylpheny0^ 1 f 1,5,5-tetra-(5-tert- 

butyM-hydroxy2-methyiphenyl)pentane. 

1J f ts|- am* S-bqnzyl cpmPWnrts, for example ^S^S^etra-tert-butyK*'- 
dihydroxydibenzyl ether, octadecyM-hydroxy^S^imethylbenzylmercapt^ 
tride<^-44iydroxy-3,5KiWert-b^ tris(3,5-di-tert-butyl-4- 
hydroxybenzyOamine, bis(44ert-butyl-3^ydro)^ 

thalate, bis(3,Wi-tert-butyI^hydro^ isooctyl-3 ( 5di.tert-biityl-4-- 
hydroxybenzylmercaptoacetate. 

3.8, Hvdroxvbenzvlated malonates. for example dioctadecyl-2 r 2-bis-(3 t 5-di-tert- 
butyl-2-hydroxyben2yI)-malonate ( di-odadecyl-2-(3-tert-butyl-4-hydroxy-5- 
methylbenzyl)-malonate ( di-dodecylmercaptoethyl-2 l 2-bis-(3 f 5-di-tert-butyl-4- 
hydroxybenzyl)malonate, bis^l.l.a.Metramethylbu^ 
butyl-4-hydroxybenzyl)malonate. 



.1.9. Aromatic hvdroxvbenzvt compounds , for example 1 ,3 ( 5-tris-(3,5-di-tert-butyi- 
4-hydroxybenzyl)-2,4,6-trimethylbenzene, 1 ,4-bis(3,5-di-tert-buty!-4- 



-63- 



hydroxyben2^)-2,3,5,6-tetramethylben2ene,2,4,6-tris(3,5-di-tert-butyl-4- 
hydroxybenzyl)phenol. 

1,10, T/riazjne Compounds, for example 2,4-bis(octylmercapto)-6-(3 1 5-cll-tert-buty«- 
4-hydroxyannino)-1 ,3,5-triazlne, 2-octylrnercapto-4,6-bls(3,5-di-tert-butyl-4- 
hydroxyanilino)-1 ,3,5-triazlne, 2-octylmercapto-4,6-bis(3,5-di-tert-birtyI-4- 
hydroxyphenoxy)-1 ,3,5-triazlne, 2,4,6-tris(3^-di-tert-butyl-4-hydroxyphenoxy)- 
1,2,3-triazine, 1,3,5-tris-(3,5-cn-tert-butyl-4-hydroxybenzyl)isocyanurate, 1,3,5- 
tris(4-tert-butyl-3-hydroxy^2,6-dimefo^ 

butyl-4-hydroxyphenylethyl)-1 ,3,5-triazlne, 1 ,3,5-tris(3,5-di-tert-butyl-4- 
hydroxyphenylproplonyl)-hexahydro-1 ,3,5-triazine, 1 ,3,5-tris(3,5-dkyclohexyl-4- 
hydroxybenzyOisocyanurate. 

Lilt Benzylphosphonatw. for example dimethyl-2,5-di-tert-butyl-4-hydroxybenzyl- 
phosphonate, diethyl-3,5-di-tert-butyl-4-hydroxyberoylphosphonate, dioctadecyl- 

3.5- dMert-buty1-4-hydroxybenzy^ 

methylbenzylphosphonate, the calcium salt of the monoethyl ester of 3,5-di-tert- 
butyM-hydroxybenzylphosphonlc acid. 

1.12. AcYlamlnPPheno|g. for example 4-hydroxylauranilide, 4-hydroxystearanilide, 
octyl N-(3,5-di-tert-butyl-4-hydroxypheny0carbamate. 

1.13. Asters of B-r3.5-di-tert-butvl-4-hvdmy v D henvnDroDlonl (? p ^'ri with mono- or 
polyhydric alcohols, e.g. with methanol, ethanol. n-octanol, i-octanol, octadecanol, 

1.6- hexanediol, 1 ,9-nonanediol, ethylene glycol, 1 ^-propanediol, neopentyl glycol, 
thiodiethylene glycol, diethylene glycol, Methylene glycol, pentaerythritol, tris- 
(hydroxyethyl) Isocyanurate, N,N^is(hydroxyethyQoxamlde, 3-thiaundecanol. 3- 
thiapentadecanol, trimethylhexanediol, trlmethylolpropane, 4-hydroxyrnethy1-1- 
phospha-2,6,7-trloxabicyclo[2.2.2]octane. 

1,14- Esters of S-^5-tert-butvl-4-hvdroxv.3. m ethvlDhenvl^nroDtonlcacld with mono- 
or polyhydric alcohols, e.g. with methanol, ethanol, n-octanol. I-octanol, 
octadecanol, 1,6-hexanediol, 1 ,9-nonanediol, ethylene glycol, 1,2-propanediol, 
neopentyl glycol, thiodiethylene glycol, diethylene glycol, Methylene glycol, 
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pentaerythritol, tris(hydroxyethyl) isocyanurate, N.N'-bisfhydroxyethyOoxamide, 3- 
thiaundecanol, 3-thiapentadecanol, trimethylhexanediol, trimethylolpropane, 4- 
hydroxymethyl-1-phospha-2 ) 67-trioxabicydot2.2.2]octane. 

1,1$, Es^rs pf N3 l 5^ ic^phexvt-4>hv dro xv DhenvnDrDDlQnlc fl rffl with mono- or 
polyhydric alcohols, e.g. wfth methanol, ethanot, octanol, octadecanol, 1,6- 
hexanediol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol, 
thiodiethylene glycol, diethylene glycol, Methylene glycol, pentaerythritol, tris- 
(hydroxyethyl)isocyanurate t N.N'-bisfhydroxyethyOoxamide, 3-thiaundecanol. 3- 
thiapentadecanol, trimethylhexanediol, trimethylolpropane, 4-hydroxymethyl-1- 
phospha-2,6,7-trioxabicyck>[2.2^]octane. 

1.16, Esters of 3.5-di-tert-butvl-4-hvdroxvDhenvl acetic add with mono- or 
polyhydric alcohols. e.g. with methanol, ethanol, octanol, octadecanol, 1,6- 
hexanediol, 1,9-nonanediol, ethylene glycol, 1 ,2-propanediol, neopentyl glycol, 
thiodiethylene glycol, diethylene glycol, Methylene glycol, pentaerythritol, tris- 
(hydroxyethyI)isocyanurate, N.N'-bis^ydroxyethyOoxamide, 3-thiaundecanol, 3- 
thiapentadecanol, trimethylhexanediol, trimethylolpropane, 4-hydroxymethyH- 
phospha-2,6,7-trioxablcyclo[2.2.2]octane. 

1.17, Amities pf N3.5-dI-tert-butvl-4>hvdr o x vDhenvl^roDlonlc add e.g. N,N'- 
bis(3,5-di-tert-butyW-hydro^ N f bT- 
bis(3,5-di-tert-butyl-44iydroxyphenylprop!ony0trimeth^^ N,N , -bis(3,5-di- 
tert-butyl-4-hydroxyphenylprop]onyl)hydrazine. 

1.18, Ascorbic acid (vitamin C) 

1.19, Aminlc RgtipxitfantSt for example N.N'-di-isopropyl-p-phenylenediamlne, 
N,hP-di-sec-butyl-p-phenylenediamine f N.N'-bisfl ,4-dimethylpentyl)-p- 
phenylenediamine, N.N'-bisfl-ethyl-S-methylpentylVp-phenylenediamine, N,N- 
bis(1 -methylheptyl)-p-phenylenediamlne, N.N'-dicydohexyl-p-phenylenediamine, 
N.N'-diphenyl-p-phenylenediamlne, N f N , -bis(2-naphthyl)-p-phenylenediamine 1 N- 
isopropyl-N'-phenyl-p-phenylenediamine, N-(1 ,3-dimethylbutyl)-N'-phenyl-p- 
phenylenediamlne, N-(1-methylheptyl)-N'-phenyl-p-phenylenediamine, N- 



4 



-65- 



N^^methyt-N^sec-butyl^henylenediamine, diphenylamine, N-allyldiphe- 
nylamlne, 4-isopropoxydiphenylamine, N-phenyH-naphthylamlne, N-(4-tert- 
octy.phenylH-naphthylamlne, N-phenyl-2-naphthylamine. octylated dl- 
Phenylamine. forexample P-P'-dl-tert-oc^dlphenytemine, 4-n-butylaminopheno. 
4-butyry.amlnophenol, 4-nonanoy.amino^heno., 4-o^ecanoy.amlnopheno. 4-oc 
tadecanoylaminophenol, bis(4-methoxyphenyl)amine, 2,6Kfi-tert-buty,-4^ m emy|. 
amlnome^heno,, 2,4^ in0( « ph e n ^ ethanei M^iaminod^ethane, 
N,N,N,N-tetramethyl-4,4'-diaminodiphenylmethane. 1,2-bte[(2. 
me^phenyOamlnoJethane. I^phenytami^pane. (o*lyr>b«guan.de. 

ivt '^^Wvmniin*, tert-octylated N-phenyM-naphthy.am.ne, a 
mixture of mono- and dialkyiated tert-butyWart^ctyldiphenytamlnes, a mixture of 
mono- and diaJkylated nonyldlphenylamines. a mixture of mono- and dialkylated 
dodecyldiphenylamines. a mixture of mono- and dialkyiated isopropyt/isohexyldi- 
Phenyiarnines, a mixture of mono- und dialkylated tert-butyldiphenytemlnes. 2.3<li- 
hyd^ir^myUH-l^benzothiazine. phenothiazine, a mixture of mono- und 
d«lkylated tert-bu^ert-octylphenothlazlnes, a mixture of mono- und dialkyiated 
tert^henothiazines. N^ylphenothiazin, N.N.^tetraphenyK 
but.2-ene,N,N-bis(2.2 I 6,6-tetramethyl^i P erid^ y i-hexame^^ 

2^,6,6-tetramethylpiperidin-4-ol. 

2, WV absorhPrs anri li n h| 

NicM compos for example nickel complexes of 2^thio-biH4-<1 .1 3 3-tetra- 
methytbutyophenolj. such as the 1:1 or 12 comptex, with or without additional 
l-gands such as n-butylamine. triethanolamine or f^ctohexyidiethanolamine 
nickel dibutyWithiocarbamate. nickel salts of the monoalkyl esters, e.g. the methyl 
or ethyi ester, of ^-hydroxy-a.SKii-tert-buVbenrylphosphonlo acid, nickel 
complexes of ketoximes, e.g. of 2-hydroxy-4-methyl P henyl undecylketoxime. 
n.ckel complexes of l-phenyl^auroyl-S-hydroxypyrazole, with or without 
additional ligands. 
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3 Metal deactivators , for example N.N'-diphenytoxamide, N-salicylal-N'-salicyloyl 
hydrazine, N.N'-bistsaficyloyl) hydrazine, N,N , -bls(3,5-dl-tert-butyl-4-hydroxy- 
phenylpropionyl) hydrazine , 3-salicyloylamlno-1 ,2,4-triazole, bis(benzylidene)- 
oxalyl dihydrazide, oxanilide, isophthaloyl dihydraride, sebacoyl bisphenyl- 
hydrazide, N.N'-diacetyladipoyl dihydrazide, N.N'-bistsalicyloyOoxalyl dihydrazide, 
N.N'-bistsaTicyloylJthiopropIonyl dihydrazide. 

4. Phosphites and phosphonites. for example triphenyl phosphite, diphenyl alkyl 
phosphites, phenyl dialkyl phosphites, tris(nonytphenyl) phosphite, trilauiyl 
phosphite, trioctadecyi phosphite, distearyl pentaerythritol diphosphate, tris(2,4-di- 
tert-butylphenyl) phosphite, diisodecyl pentaerythritol diphosphite, bis(2,4-di-tert- 
butyiphenyl) pentaerythritol diphosphite, bis(2,6-cfi-tert-butyl-4-methylphenyl)- 
pentaerythritol diphosphite, diisodecyloxypentaerythritol diphosphite, bis(2,4-d]- 
tert-butyl-6-methylphenyl)pentaerythritol diphosphite, bis(2,4,6-tris(tert- 
butylphenyl)pentaerythritol diphosphite, tristearyl sorbitol triphosphate, tetrakis(2 t 4- 
di-tert-butylphenyl) 4,4'-biphenylene diphosphonite, 6-isooctyloxy-2,4,8,10-tetra- 
tert-butyH2H-dibenzld,gh1 ,3,2-dioxaphosphocin, 6-fluoro-2 f 4,8,10-tetra-tert-butyl- 
12-methyl-dibenz[d,g]-1 ,3,2-dioxaphosphocin, bis(2,4-di-tert-butyl-6-methyl- 
phenyl)methylphosphite, bis(2,4Kli-tert4)utyl-6-methylphenyl)ethylphosphite. 

S- Hvdroxvlamlnes . for example, N,N-dibenzylhydroxylamlne, N,N-diethylhydroxyt- 
amine, N,N-dioctylhydroxylamine, N,N-dilaurylhydroxylamine, N # N-ditetradecyihy- 
droxylamine, N f N-dihexadecylhydroxylamine, N.N-dioctedecyihydroxylamine, N- 
hexadecyl-N-octadecylhydroxylamine, N-heptadecyl-N-octadecylhydroxyiamlne, 
N, N-dialkylhydroxylamlne derived from hydrogenated tallow amine. 

p T Nitrones . for example, N-benzyl-alpha-phenyl-nitrone, N-ethyi-alpha-methyl- 
nitrone, N-octyl-alpha-heptyl-nitrone, N-lauryl-alpha-undecyl-nitrone ( N-tetradecyl- 
alpha-tridecyl-nitrone, N-hexadecyl-aJpha-pentadecyl-nitrone, N-octadecyl-alpha- 
heptadecyl-nitrone, N-hexadecyl-alpha-heptadecyl-nitrone, N-ocatadecyl-alpha- 
pentadecyl-nitrone, N-heptadecyl-alpha-heptadecyl-nitrone, N-octadecyl-alpha- 
hexadecyl-nitrone, nitrone derived from N.N-dialkylhydroxylamine derived from 
hydrogenated tallow amine. 
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7, ThiosYnernists , for example, dilauryl thiodiproptonate or distearyl thiodipro- 
pionate. 

8, Peroxide scanners , for example esters of 0-thiodipropionlc acid, for example 
the lauryl. stearyl, myristyl or tridecyl esters, mercaptobenrimidazole or the zinc 
salt of 2-mercaptobenzimldazole, zinc dibutyWimlocarbamate, dioctadecyl 
disulfide, pentaerythritol tetrakisff^dodecylmercaptOpropionate. 

2 ,fe?lcoc-stahnis ft r8 . for example, mebmine, polyvinylpyrrolidone 
dicyandiamide, triallyl cyanurate, urea derivatives, hydrazine derivarjves, amines 
polyamides, polyurethanes, alkali metal salts and alkaline earth metal salts of 
higher fatty acids for example calcium stearate, zinc stearate, magnesium 
behenate, magnesium stearate. sodium ricinoleate and potassium palmitate, 
antimony pyrocatecholate or tin pyrocatecholate. 

10, Nwteatinn anents , for example, inorganic substances such as talcum metal 
oxides such as titanium dioxide or magnesium oxide, phosphates, carbonates or 
sulfates of, preferably, aikaJine earth metals; organic compounds such as mono- 
or polycarboxyfic acids and the salts thereof , e.g. 4-tert-butylbenzolc acid, adipic 
acd. diphenylacetic acid, sodium succinate or sodium benzoate; polymeric 
compounds such as ionic copolymers ("ronomers"). 

, 11, Fillers flnd rf info rr inn nnont^ for example, calcium carbonate, silicates glass 
fibres, glass bulbs, asbestos, talc, kaolin, mica, barium sulfate, metal oxides and 
hydroxides, carbon black, graphite, wood flour and flours or fibers of other natural 
products, synthetic fibers. 

12, Other adnTtiyp s, for example, plasticisers, lubricants, emulsifiers, pigments 
rheology additives, catalysts, flow-control agents, optical brighteners, 
flameproofing agents, antistatic agents and blowing agents. 
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13. Benzofuranones and indolinones . for example those disclosed in US-A- 
4325863, US-A-4338244, US-A-5175312, US-A-5216052, US-A-5252643, DE-A- 
431 661 1 , DE-A-431 6622, DE-A-431 6876, EP-A-0589839 or EP-A-0591 102 or 3- 
[4-(2-acetoxyethoxy)pheny0-5,7-dkert 5,7-di-tert-butyl-3- 
[4-(2-stearoidoxyethoxy)phenyl]benzofuran-2-one l 3,3 , -bls[5,7-di-tert-butyl-3-(4-[2- 
hydroxyethoxylphenyl)ben20furan-2-one] t 5,7-dMert-butyl-3^(4-ethoxyphenyl)ben- 
zofuran-2-one, 3-(4-acetoxy^,5Klimethylphenyl)^,7^-tert-butyl4)enzofuran-2- 
one, 3-(3,5-dimethyl^piva!oyloxyphen^ 

Particularly preferred conventional additives are those listed above under items 1 and/or 4. 
Also the compound of the formula 



P 




is one of the preferred conventional additives which may additionally be incorporated into the 
organic material to be stabilized. 

The weight ratio of the total amount of components (A), (B) and optionally (C1) and/or (C2) 
to the total amount of the conventional additives can be, for example, 100:1 to 1:100. 

The examples below illustrate the Invention in greater detail. Ail percentages and parts are 
by weight, unless stated otherwise. 

Stericallv hindered amine compounds used in the following Examples I to VII: 

(For the polymeric compounds, the mean degree of polymerization Is indicated in each 

case.) 

Compound 5: 
C*Dastib 845) 
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H-C CH, 

H-N v>~ 0 -- C ~C 1s -C 17 a, ky , 
H3C CH, 



Compound m- 
(*Tinuvin 780) 



H - N M-0~C~(CH 8 )^Lo--0 ) -„ 



H,C CH, 



H,C CH, 



Compounfl ^ 
(•Tinuvin 770) 

"3° CH » H^Ah, 



Compound ^ 
(•rinuvin 765) 
H3C CH, 

H,C-r/~~\— ( 

H,C CH, 



f I V 4 

»~C~(CHJ 8 ~C~0--/J N -ch, 

H,C CH, 



Compound ftg-p; 
(*MarkLA57) 
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-CH- 
I 



c=o 



:=o 



-ch — 
I 

c=o 

I 

o 



-CH, 



=o 



H,C, 



CH, H-C-^N^™ H,C^N^™_ HX^N"^ 



H,C' 



,CH, 
'CH, 



H,Cs 
H,C' 



'CH, H.C' 



'CH, 



Compound 36-b: 
(*Mark LA52) 

<f r - f ? 

c=o c=o c=o 

VJ^CH, H.C^Tj^CH, H,C^[J^CH, H^^fjL^CH, 

H^N^CH, H.C^N^CH, V^fS*. H^N^ 

CH, CH, CH, CH, 



Compound 36-d: 
(•Sanduvor PR-31) 

'!-o-T(-ch. 




/ H,C CH, 



H.CO f 7 CH=C 

' X 7 v H,C CH, 




Compound 49-a-l: 



("HALSS95) 



Q N_ Q- H 



Compound 49-a-ll: 
(*HALS Methyl S95) 

H— C„ O H S C CH, 

V- ^ V 

N ( N — CH 

° H,C CH, 



Compound 49-d: 
(•Uvinul 4050 H) 



H,C CH, 



fi 



"VJ r 

H K J N (CH,),- 



Compound 49-a: 
(*Diacetam 5) 



H,C CH, 




H— N >— NH — CH 8 — CHj- 
"3C CH, 



Compound 63: 
fHostavin N20) 



-72- 




Cpmpgynd 69-a: 
(•Sanduvor 3050) 



CH, 



«-0< i 

^-V C N CHgCHjCOOCfjHgj 
CH, o 



Compound 76: 
(•Chimassorb 119) 



R'— NH— (CHj),— N— (CHJj— N— (CHaJj-NH-R' 




Compound 8Q.a: 
(*Uvinul 4049) 
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H»C CH, 



Compound 81: 
(*Tinuvin 622) 




N-CH 2 -CHi-0— C— CHi-CH,-!!- 
CH, 



with mi being 5.1. 



Compound flfrf; 
(*Chimassorb 944) 



T 3 9"* 

HN — C— CHj— C— CHj 




with m« being 4.5. 
Compound 84-9; 
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wtth m, being 4.3. 




with m» being 3.5. 

Mixture of the compounds 9 6-1 and 96-11: 
(Preferably e Hostavin N30) 
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(96-1) 



(96-11) 



with m 16 being 3.9 and m, 6 " being 4.2 and the weight ratio of (96-1) to (96-11) being 4:1. 



Compound fl7.ll; 
(•Mark LA 63) 



-C CH.-CH- 

I 

o=c 

I 

o 



-CH— CH, 
I 

I 

0 



o 

II 



ii P .°-\/-o r" 



| WW I 

CH, CH, 



CH, CH, 



m 



17 



with m 17 being 2.5. 
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Compound 99*1': 
(*Uvinul 5050 H) 



H 



H 

I 

■CHg C 



O N O 



O N O 




(ay 



CH > CH 9 "» C 



CH, 



H,C 




H 



CHs CH, 
CH, 



— Im 19 



with mt» being 3.2. 



Compound 99~H': 
(^Jchtschutzstoff UV 31) 




— 'miB 



with m 19 being 3. 



Compound 99-III': 
(\uchem HA B18) 
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CHg — CH 




CHj CH 

I 



with mil being a number from 1 to 25. 



C 1« H 33 



— i m 



IB 



Compound fop-fl; 

(•Uvasorb HA88 (Chemical Abstracts CAS No. 136 504-96-6)) 

A product obtainable by reacting an intermediate product, obtained by reaction of a 

polyamine of the formula (100a-l) with cyanurlc chloride, with a compound of the formula 

(100D-I). 



W (CH,)- NH (CH,); 



-NH- 



-(CH,)- NH, 

3 (100a-l) 



H— N— C 4 H,-n 




(100b-l) 



Compound jpi.i- 
(Preferably *Uvasil 299) 
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with m 2 i being 5.8. 



Compound 105: 
(•GoodriteUV3150) 



H— N N — CHjCHj — N f 

H3C CHj | h 




J 3 



Example ): Light stabilization of injection molded 2 mm polypropylene plaques. 

100 parts of polypropylene powder (melt flow index: 2.4 g/10 min at 230°C and 2160 g) are 
blended in a barrel mixer with 0.05 parts of pentaerythrityl tetrakis[3-(3 f 5-di-tert-butyl-4- 
hydroxyphenyl)propionate], 0.05 parts of tris[2,4-di-tert-butylphenyll phosphite, and the 
stabilizer system indicated in Tables 1 to 4. Then, the blend is compounded in an extruder at 
temperatures of 200°-220 •C. The granules obtained on extrusion and granulation are 
transformed into 2 mm thick plaques at 240°-260°C in an automatic Injection molding 
machine. 
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The plaques are mounted on sample holders and subjected to natural weathering in Florida 
(45- South, direct, approximately 140 kLy/year). Periodically, the carbonyl content of the 
samples is measured with an infrared spectrophotometer. The exposure time corresponding 
to formation of a carbonyl absorbance of. for example, 0.5 (T M ) is a measure for the 
efficiency of the stabilizer system. 

The values obtained are summarized in Tables 1 to 4. 

The synergistic effect of the two coadditivs ((1 ) and (2)) is determined by a comparison of 
the calculated Tas value with the actually measured T os value. The T M " values are calculated 
on the basis of the additivity law (B. Ranby and J.F. Rabek; Photodegradation, Photo- 
oxidation and PhotostabBization of Polymers. Principles and Applications, John Wiley & 
Sons, London, New York. Sydney. Toronto. 1975, pages 418 and 419) according to the 
following equation: 



Expected stabilizing activity «= Stabilizing activity of 100 % Q ) + stabilizing activity of 1QQ % 

2 



(2) 



There is a synergistic effect for the two coadditivs in question, when T 0JmeasiW > T( 
Table 1: 



05 



Sterically hindered amine compound: 0.1 % of the compound 81 



Coadditiv 


^0.5 measured 

(kLy) 


(kLy) 


0.1 % of hydrotalcite (*DHT-4A) 


67 




0.1 % of Mg-hydroxide-carbonate 


57 




0.1% of Zn-hydroxide-cart>onate 


81 




0.1 % of Mg-stearate 


71 
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ft 1 % nf 7n-<stearate 


72 




ft 1 % nf Mn-aeetvlaeetonate 


53 




0.1 % of Mg-oxide 


94 




0.1 % of Zn-Oxide 


73 




ft 1 9JL nf Mn-Hvrirnviff a 


60 




0.1% of hydrotalcite (•REHEIS) 


66 




0.1% of dolomite (*Microdol Super) 


53 




0.05 % of Mg-stearate + 

0.05 % of hydrotalcite (®DHT-4A) 


85 


69 


0 05 % of Zn-stearate + 

0.05 % of hydrotalclte <*DHT-4A) 


86 


69.5 


0.05 % of Mg-acetylacetonate + 
0.05 % of hydrotalcite ( e DHT-4A) 


92 


60 


0.05 % of Zn-hydroxide-carbonate + 
0.05 % of Mg-stearate 


100 


77.5 


0.05 % of Zn-hydroxide-carbonate + 
0.05 % of Zn-stearate 


1 OA 


/D.O 


0.05 % of Zn-hydroxide-carbonate + 
0.05 % of Mg-acetylacetonate 




fi7 * 


0.05 % of Zn-hydroxide-carbonate + 
0.05% of Mg-oxide 


1 1 1 

111 


0/ .9 


0.05 % of Zn-hydroxide-carbonate + 
0.05 % of Zn-oxide 


10*r 


77 


0.05 % of Zn-hydroxide-carbonate + 
0.05 % of Mg-hydroxide 


86 


70.5 


0.05 % of hydrotalcite fREHEIS) + 
0.05 % of Mg-stearate 


104 


68.5 


0.05 % of hydrotalcite fREHEIS) + 
0.05 % of Zn-stearate 


131 


69 


0.05 % of dolomite ftoicrodol Super) + 
0.05 % of Zn-stearate 


78 


62.5 
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0.05 % of dolomite (*Nlicrodol Super) + 
0.05 % of Ma-stearate 


66 


62 


0.05 % of dolomite (•Microdo! Super) + 
0.05 % of Zn-oxide 


74 


63 


0.05 % of dolomite ("Microdol Super) + 
0.05 % of Mg-hydroxide 


60 


56.5 


Table % 






Sterically hindered amine compound: 0.1 % of the compound 84-1 


Coadditiv 


manured 

(kLy) 


To 2 calculated 

(kLy) 


0.1 % of hydrotalcite (*DHT-4A) 


144 




0.1 % of Mg-hydroxide-carbonate 


124 




0.1 % of Zn-hydroxide-carbonate 


136 




0.1 % of Mg-stearate 


140 




0.1 % of Zn-stearate 


164 




0.1 % of Mg-aoetylacetonate 


97 




0.1 % of Mg-oxide 


171 




0.1 % of Zn-oxide 


258 




0.1 % of Mg-hydroxide 


165 




0.1 % of hydrotalcite (*REHEIS) 


133 




0.1 % of dolomite (*Microdol Super) 


80 




0.05 % of Mg-stearate + 

0.05 % of hydrotalcite (*DHT-4A) 


174 


142 
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0 05 % of Zn-stearate + 

0.05 % of hydrotalcite (*DHT-4A) 


232 


154 


0 05 °A» of Mn-acetvlacetonate + 
0.05 % of hydrotalcite (*DHT-4A) 


146 


120.5 


O 0*5 nf Mn-AviHo a. 

0.05 % of hydrotalcite (®DHT-4A) 


210 


157.5 


O OR cl^. of MruhuHmvtHA i 

TO Of IVI^-| lyUl V/AIUO *T 

0.05 % of hydrotalcite (®DHT-4A) 


192 


154.5 


u.w vo ui ui'nyuroMUc-caJi/vnciio ▼ 
0.05 % of Mg-stearate 


183 


138 


u.uo 7p ot £jrnyaroxiue-caiDonaie 4* 
0.05 % of Zn-stearate 


154 


150 


u.uo To ot zJi^yoroxiae a <%iDonai6 + 
0.05 % of Mg-acetylacetonate 


151 


116.5 


u.uo /e ot zji~nyuruAiu6~caroonai6 + 
0.05 % of Mg-oxide 


204 


153.5 


u.uo to oi ^ji-fiyuroAiuG^canjonaio + 
0.05 % of Zn-oxide 


266 


197 


0 05 % of Zn-hvdroxide-carhonate «*• 

0.05 % of Mg-hydroxlde 


171 


150.5 


0.05 % of hydrotalcite ("REHEIS) + 
0.05 % of Mg-stearate 


151 


136.5 


0.05 % of hydrotalcite ("REHEIS) + 
0.05 % of Zn-stearate 


177 


148.5 


0.05 % of hydrotalcite ("REHEIS) + 
0.05 % of Mg-oxide 


167 


152 


0.05 % of dolomite ("Microdot Super) + 
0.05 % of Zn-stearate 


133 


122 


0.05 % of dolomite (®Microdol Super) + 
0.05 % of Zn-oxide 


190 


169 



Table 3: 



Sterically hindered amine oompound: 
UV absorber 
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».05 % of the compound 81 
05 % of the compound of the formula 




.84- 



0.05 % of hydrotalcite (T)HT-4A) + 
0.05 % of Mg-acetylacetonate 


00.0 


1fi4 5 


0.05 % of hydrotalcite ("DHT-4A) + 
0.05 % of Mg-oxide 


loo 


lO 1*9 


0.05 % of Zn-hydroxide-carbonate + 
0.05 % of Mg-stearate 


224 


Ibo.o 


0.05 % of Zn-hydroxide-carbonate + 
0.05 % of Mg-acetylacetonate 


248 


4 C4 C 

lot .5 


n ns % of Zn-hvdroxide-carbonate + 
0.05 % of Mg-oxide 


184 


148.5 


n n*5 % of Zn-hvdroxi de-carbonate + 
0.05 % of Zn-oxide 


144 


95.5 


0.05 % of Zn-hydroxide-carbonate + 
0.05 % of Mg-hydroxide 


165 


133.5 


0.05 % of hydrotalcite fftEHEIS) + 
0.05 % of Mg-stearate 


304 


4 fin 


0.05 % of hydrotalcite f REHEIS) + 
0.05 % of Zn-stearate 


288 


170 

1 f£ 


0.05 % of dolomite fMicrodol Super) + 
0.05 % of Mg-stearate 


192 




0.05 % of dolomite ("Microdot Super) + 
0.05 % of Zn-stearate 


l7Z 


100.0 


0.05 % of Mg-stearate + 
0.05 % of Zn-stearate 


OO.C 




0.05 % of Mg-stearate + 
0.05 % of Zn-acetylacetonate 


180 


142 


0.05 % of Mg-stearate + 
0.05% of Mg-oxide 


254 


196 


0.05 % of Mg-stearate + 
0.05 % of Zn-oxide 


158 


143 


0.05 % of Mg-stearate + 
0.05 % of Mg-hydroxide 


252 


181 
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0.05 % of Mg-acetate 


216 


193 


u.uo /d ot z.n-si6araie + 
0.05 % of Mg-oxide 


240 


188 


u.uo a oi zxi-stearate + 
0.05 % of Mg-hydroxide 


228 


173 


u.uo % of Mg-acetylacetonate + 
0.05 % of Zn-acetylacetonate 


228 


135 


u.uo % or Mg-acetylacetonate + 
0.05 % of Mg-oxide 


256 


189 


u.uo % or Mg-acetyiacetonate + 
0.05 % of Zn-oxide 


176 


136 


0.05 % of Mg-acetylacetonate + 
0.05 % of Mg-hydroxide 


252 


174 


0.05 % of Zn-acetylacetonate + 
0.05 % of Mg-oxide 


156 


122 


0.05 % of Zn-acetylacetonate + 
0.05 % of Zn-oxide 


83 


69 


0.05 % of Mg-oxide + 
0.05% of Zn-oxide 


146 


123 



Table 4: 

Sterically hindered amine compound: 0.05 % of the compound 81 ) 

UV absorber 0.05 % of the compound of the formula 




CH, 



Polymer and exposure period are different fro m those used for T«hl f 
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i/oaaaiuv 


^*0J2 mtasurtd 

(kLy) 


T"o.2 calculated 

(W-y) 


0.2 % of hydrotaldte (*DHT-4A) 


185 




0.2 % of Mg-stearate 


196 




0.2 % of Mg-oxlde 


164 




0.1 % of Mg-stearate + 

0.1 % of hydrotaldte (*DHT-4A) 


254 


190.5 


0.1 % of Mg-stearate + 
0.1 %of Mg-oxide 


234 


180 



Example II: Light stabilization of injection molded 2 mm polypropylene plaques. 

100 parts of polypropylene powder (melt flow index: 2.4 g/10 min at 230°C and 2160 g) are 
blended in a barrel mixer with 0.05 parts of pentaerythrityl tetrakis[3-(3 f 5-di-tert-butyl-4- 
hydroxyphenyI)propionate] f 0.05 parts of tris[2,4-di-tert-butylpheny!] phosphite, and the 
stabilizer system Indicated in Tables 5 and 6. Then, the blend is compounded in an extruder 
at temperatures of 200°-220 °C. The granules obtained on extrusion and granulation are 
transformed into 2 mm thick plaques at 240°-260°C in an automatic injection molding 
machine. 

The plaques are mounted on sample holders and exposed in a WEATHER-OMETER Ci 65 
(black panel temperature 63±2°C, without water-spraying). Periodically, these samples are 
removed from the exposure apparatus and their carbonyl content is measured with an 
infrared spectrophotometer. The exposure time corresponding to formation of a carbonyl 
absorbance of 0.5 is a measure for the stabilizing efficiency of the light stabilizer. 

The values obtained are summarized in Tables 5 and 6. 

The determination of the synergistic effect of the two coadditivs is carried out as described in 
Example I. 
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Table 5: 

UV absorber 0.05 % of the compound of the formula 




C(CHJ, 
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T<L5 mttisuwS 

(hours to 0.5 carbonyl absorbance) 


0.05 % Of 
the sterically 
hindered amine 
compound 


o 1 % of Mo-stearate + 
0.1 % of hydrotaldte 
(*DHT-4A) 


0.2% of 
Mg-stearate 


0.2 % of 
hydrotalcite 

^ Un 1 "*rf\j 




Compound 13 


3520 


3060 


1880 


2470 


Compound 10 


3420 


3300 


2000 


2650 


Compound 14 


3720 


3360 


1880 


2620 


fV^mnni inri 36-b 


2700 


2700 


1620 


2160 


Compound 36-a 


2780 


2920 


1720 


2320 


Compound 63 


2340 


2280 


1900 


2090 


Compound 49-e 


2420 


2300 


1680 


1990 


Compound 60-a 


2540 


2320 


1920 


2120 


Compound 49-a-l 


2840 


3040 


1980 


2510 



Table 6: 

UV absorber 0.05 % of the compound of the formula 

OH C(CHj) 3 

CH, 



* * 
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Tas measured 

(hours to 0.5 carbonyl absorbance) 


0.05 % of 
the sterically 
hindered amine 
compound 


0.1 % of Mg-stearate + 
0.1 % of hydrotalcite 
(*DHT-4A) 


0.2 % of 
Mg-stearate 


0.2% of 
hydrotalcite 


"^0.5 alcuUded 


Compound 81 


3320 


2840 


1300 


2070 


Compound 84-1 


2400 




1920 


2030 


Compound 76 


2560 


2420 


2100 


2260 


Compound 92 


2180 


2000 


2000 


2000 


Compound 97-II 


2160 


2000 


1360 


1680 


Compound 101-1 


3080 


3080 


2600 


2840 


Compound 100- A 


2480 


2300 


2280 


2290 


Mixture of 
compounds 96-1 
and 96-11 


2080 


2000 


1900 


1950 



Example HI- Light stabilization of polypropylene tapes. 

100 parts of polypropylene powder (melt flow index: 2 g/10 min at 230»C and 2160 g) are 
blended in a barrel mixer with 0.05 parts of pentaerythrityl tetrakis[3-(3.5-di-tert-butyl-4- 
hydroxyphenyl)propionate], 0.05 parts of tris[2,4-di-tert-butylphenyl] phosphite, 0.1 parts of 
Ca stearate, 0.4 parts of titanium dioxide ( ruffle ) and the stabilizer system indicated in Table 
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7. Then, the blend is compounded in an extruder at temperatures of 180°- 220°C. The 
granules obtained on extrusion and granulation are transformed into films at 
220°-260°C in a second extruder equipped with a flat sheet die. The films are cut into 
ribbons which are drawn to achieve a stretch ratio of 1:6. The tapes obtained with this 
procedure are finally 50 jim thick and 2.5 mm wide. 

The tapes are mounted without tension on sample holders and exposed in a WEATHER- 
OMETER Ci 65 (black panel temperature 63±2°C, without water-spraying). Periodically, the 
tensile strength of the exposed tapes is measured.The exposure time corresponding to a 
loss of 50 % (T50) of the initial tensile strength Is a measure for the stabilizing efficiency of 
the stabilizer system. 

The values obtained are summarized in Table 7. 

The determination of the synergistic effect of the two coadditivs is carried out as described in 
Example I. 



Table 7: 





measured 

(hours to 50 % retained tensile strength) 


Sterically hindered 
amine compound 


0.05 % of 

Mg-stearate 

+ 

0.05 % of 
hydro talcite 
(*DHT-4A) 


0.1 % of 
Mg-stearate 


0.1 % of 

hydrotalcite 

(*DHT-4A) 


Tsoerieuhtad 


0.05 % of the compound 13 


2440 


1150 


1920 


1535 


0.10 % of the compound 10 


7200 


2760 


4300 


3530 


0.20 % of the compound 1 4 


15000 


7000 


10000 


8500 
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Example |V; Light stabilization of polypropylene copolymer films. 

100 parts of unstabilized polypropylene copolymer powder (melt flow index: 3.8 g/10 minutes 
at 230«C and 2160 g) are homogenized at 200 e C for 10 minutes in a •Brabender 
plastograph with 0.05 parts of pentaerymnty-tetrakis^ 

propionate}. 0.1 parts of tris( 2,4-di-tert-butylphenyl) phosphite and the stabilizer system 
indicated in Tables 8 and 9. 

The material thus obtained is compression molded in a laboratory press between two 
aluminum foils for 6 minutes at 260'C to a 0.5 mm thick film which is cooled immediately to 
room temperature In a water-cooled press. Samples of 60 mm x 25 mm are cut out of these 
0.5 mm films and are exposed in a WEATHER-OMETER Ci 65 (black panel temperature 
63±2«C, without water-spraying). Periodically, these samples are removed from the 
exposure apparatus and their carbonyl content is measured with an infrared 
spectrophotometer. 

The exposure time corresponding to formation of a carbonyl absorbance of 0.1 is a measure 
for the stabilizing efficiency of the stabilizer system. The values obtained are summarized in 
the following Tables 8 and 9. 

The determination of the synergistic effect of the two coadcfitivs Is carried out as described in 
Example I. 

Tables: 

0.1 % of Ca stearate 

HO v C(CH,), 

UV absorber 0.1 
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0.1 % of 

hindered amine 
compound 


T0.1 measured 

(hours to 0.1 carbonyl absorbance) 


0.05 % of Mg stearate + 
0.05 % of hydrotalcite 
(*DHT-4A) 


0.1 % of 
Mg stearate 


0.1 % Of 

hydrotalcite 

(*DHT-4A) 


T 

" 0.1 calculated 


rAmnra inH AA*1 
vwinpwunu o a i" i 


3260 


2100 


3340 


2720 


Lrompouno crt 


2480 


2060 


2680 


2370 


Compound 97-II 


2600 


2520 


2560 


2540 


Compound 99-I 


2040 


1580 


2340 


1960 


Compound 99-II 


1300 


900 


1410 


1155 


Compound 100- A 


3760 


3200 


3460 


3330 


Mixture of the 
compounds 96-I 
and 96-II 


2900 


2480 


3120 


2800 


Compound 99-tll 


840 


570 


930 


750 



T ab'e 9; 

0.1 % of Ca stearate 



UV absorber 0.1 % 



HO C(CH,), 





Tq.1 measured 




(hours to 0.1 carbonyl absorbance) 
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0.1 % of 
the sterically 
hindered amine 
compound 


u *w /o ui nny siearaie + 
0.05 % of hydrotala'te 
(*DHT-4A) 


U.l % ot 
Mg stearate 


0.1 % of 

hydrotalcite 

(®DHT-4A) 


To.l calcuUlK) 


Compound 13 


6800 


6960 


6120 


6540 


Compound 14 


5880 


5480 


5920 


5700 


Compound 63 


3140 


2600 


3480 


3040 


Compound 36-b 


4000 


3760 


3200 


3480 


Compound 80-a 


3400 


2900 


2700 


2800 


Compound 49-d 


5080 


4720 


4800 


4760 


Compound 49-a-l 


6520 


6760 


5840 


6300 


wompouno **y-a-M 


Af Aft 

6560 


5840 


5640 


5740 


Compound 5 


8040 


8200 


7520 


7860 


Compound 105 


3440 


2920 


3320 


3120 


Compound 36-d 


3160 


3080 


2980 


3030 


Compound 69-a 


2780 


2320 


2580 


2450 



Example Vj Light stabilization of high density polyethylene films. 

100 parts of unstabilized high density polyethylene powder (density: 0.964 g/cm 3 ( melt flow 
index: 5.0 g/10 minutes at 190°C and 2160 g) are homogenized at 180°C for 10 minutes in a 
•Brabender plastograph with 0.03 parts of octadecyl 3-(3,5-di-tert-butyl-4-hydroxyphenyl)- 
propionate, and the stabilizer system indicated in Table 10. 
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The material thus obtained is compression molded in a laboratory press between two 
aluminum foils for 6 minutes at 210°C to a 0.5 mm thick film which is cooled Immediately to 
room temperature in a water-cooled press. Samples of 60 mm x 25 mm are cut out of these 
0.5 mm films and are exposed in a WEATHER-OMETER Ci 65 (black panel temperature 
63±2°C, without water-spraying). Periodically, these samples are removed from the 
exposure apparatus and their carbonyl content is measured with an infrared 
spectrophotometer. 

The exposure time corresponding to formation of a carbonyl absorbance of 0.1 is a measure 
for the efficiency of the stabilizer system. The values obtained are summarized In Table 10. 

The determination of the synergistic effect of the two coaddrtivs is carried out as described in 
Example I. 



Table 10: 



0.1 % of 
the sterically 
hindered amine 
compound 


Tq.1 maasurvd 

(hours to 0.1 carbonyl absorbance) 


0.05 % of Mg stearate + 
0.05 % of hydrotalcfte 
(*bHT-4A) 


0.1 %of 
Mg stearate 


0.1 % of 

hydrotalcite 

(®DHT-4A) 


T<u calculated 


Compound 81 


10160 


9160 


4720 


6940 


Compound 84-1 


16270 


15930 


13590 


14760 


Compound 101-1 


18660 


18180 


15580 


16880 


Compound 13 


10580 


10810 


5110 


7960 



Example VI: Light stabilization of high density polyethylene films. 
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100 parts of high density polyethylene powder (density: 0.961 g/cm 3 ; melt flow index: 
6.0 g/10 minutes at 190°C and 2160 g) stabilized with 0.05 parts of octadecyl 3-(3,5-di-tert- 
butyI-4-hydroxyphenyl) propionate and 0.05 parts of bis{2,4-di-tert-butylphenyl}- 
pentaerythrityl diphosphite are homogenized at 180°C for 10 minutes in a *Brabender 
plastograph with the stabiiizer system indicated rn Table 11. 

The material thus obtained is compression molded in a laboratory press between two 
aluminum foils for 6 minutes at 210°C to a 0.5 mm thick film which is cooled immediately to 
room temperature in a water-cooled press. Samples of 60 mm x 25 mm are cut out of these 
0.5 mm films and are exposed in a WEATHER-OMETER Ci 65 (black panel temperature 
63±2°C, without water-spraying). Periodically, these samples are removed from the 
exposure apparatus and their carbonyl content is measured with an Infrared 
spectrophotometer. 

The exposure time corresponding to formation of a carbonyl absorbance of 0.1 is a measure 
for the efficiency of the stabilizer system. The values obtained are summarized in Table 1 1 . 

The determination of the synergistic effect of the two coaddWvs is carried out as described in 
Example I. 



Table 11: 



0.1 % of 
the sterically 
hindered amine 
compound 


To.1 measured 

(hours to 0.1 carbonyl absorbance) 


0.05 % of Mg stearate + 
0.05 % of hydrotalcite 
(*DHT-4A) 


0.1 % of 
Mg stearate 


0.1 % of 

hydrotalcite 

(*DHT-4A) 


To.1 ftfnrtifttff 


Compound 84-1 


10560 


7760 


10960 


9360 


Compound 101-1 


2800 


1160 


3400 


2280 


Compound 100- A 


10160 


8720 


11280 


10000 







•96 






Compound 13 


4160 


3480 


4480 



3980 



Example VII: Light stabilization of polypropylene homopolymer films. 

100 parts of unstabilized polypropylene powder (melt flow index: 3 g/10 minutes at 230°C 
and 2160 g) are homogenized at 200°C for 10 minutes in a Brabender plastograph with 0.05 
parts of pentaerythrityl tetrakls{3-(3 l Wi-tert-butyl-44iydroxyphenyl) propionate}, 0.1 parts of 
tris{2,4-di-tert-butylphenyl} phosphite and the stabilizer system indicated in Tables 12 and 
13. 

The material thus obtained is compression molded In a laboratory press between two 
aluminum foils for 6 minutes at 260°C to a 0.5 mm thick film which is cooled immediately to 
room temperature in a water-cooled press. Samples of 60 mm x 25 mm are cut out of these 
0.5 mm films and are exposed in a WEATHER-OMETER Ci 65 (black panel temperature 
63±2°C f without water-spraying). Periodically, these samples are removed from the 
exposure apparatus and their carbonyl content is measured with an infrared 
spectrophotometer. 

The exposure time corresponding to formation of a carbonyl absorbance of 0.1 is a measure 
for the efficiency of the stabilizer system. The values obtained are summarized in Tables 12 
and 13. 

The determination of the synergistic effect of the two coadditivs is carried out as described in 



Example I. 




Table 1?; 






T~0.1 measured . 




(hours to 0.1 carbonyl absorbance) 



97- 



0.1 % of 
the sterically 
hindered amine 
compound 


0.05 % of Mg stearate + 
0.05 % of hydrotalcite 
(*DHT-4A) 


0.1 %of 
Mg stearate 


0.1 % of 

hydrotalcite 

(*DHT-4A) 


To.! calcutattd 


Compound 81 


2120 


2440 


970 


1705 


Compound 84-1 


1600 


1560 


1510 


1535 


Compound 101-1 


2520 


2360 


1980 


2170 



Table 13: 



UV 



H HO C(CHJ S 

absorber 0.1 % of jT jT 



CI 



0.1 % of 
the sterically 
hindered amine 
compound 


Td.1 manured 

(hours to 0.1 carbonyl absorbance) 


0.05 % of Mg stearate + 
0.05 % of hydrotalcite 
("DHT-4A) 


0.1 % of 
Mg stearate 


0.1 % of 

hydrotalcite 

(*DHT-4A) 


T 0 .1 ofcubtad 


Compound 81 


3160 


3160 


1540 


2350 


Compound 84-1 


2420 


2440 


2160 


2300 


Compound 101-1 


3220 


3300 


2860 


3080 


Compound 100- A 


3660 


2700 


2580 


2640 



Claims: 



1. A stabilizer mixture containing 

(A) a stericaily hindered amine compound, and 

(B) two different compounds selected from the group consisting of an organic salt of 
Zn, an inorganic salt of Zn, an organic salt of Mg and an Inorganic salt of Mg; 
the weight ratio of the two different compounds being 1:10 to 10:1; 

with the provisos that 

(1 ) the stabilizer mixture is essentially free of perchloric acid, and 

(2) the two compounds In component (B) are different from the combination ZnO and Zn 
stearate and the combination ZnO and hydrotaldte. 

2. A stabilizer mixture according to claim 1 wherein the stericaily hindered amine compound 
corresponds to a compound containing at least one group of the formula (I) or (II) 



in which G Is hydrogen or methyl, and 

Gi and G 2 , independently of one another, are hydrogen, methyl or together are a substituent 

=o. 

3. A stabilizer mixture according to claim 1 wherein the stericaily hindered amine compound 
corresponds to 





H,C CH, 



•99- 



HaC CH, 



o o 

O C — (CH,), — C — 0 



H3C 



CH, 



H^b CH, 
HjC CH, 



HsC CH, 



H-U ) o— C— (CH 2 ) 4 —C--0 f~^N-H 



H,C CH, 



H,C CH, 



H,C^CH, 

HsC ~ n (Z) — c 

H,C CH, 



1— C— (CH,),— C— -O { *N-CH, 

H,C CH, 



H.C- 



r 



|-o f _„ f=t 

"■ c ^Uk^ ■ v >Cir c "' v^tvch, vvfv™. 

"0^=-. v^y^ *>y<5 

H H H H 



H.C- 



-CH — 
I 

c=o 



-CH- 
I 



T 



H,C ; ^VcH ) H.C^VcH, V^TjLo, R^YVcH, 

"O^ch, V*Y>, V*P<* h,c>^k^ 

CH, CH, CH, CH, 



- 100- 



H 3 CO 




// w 



CH= 




U N -%C H ■ 

O HjC CH, 



3 \ / 



— Cn-ch, , 

O H,C CH, 



H,C PH, 




r 



H N ) N (CH 2 ) 6 N 



H,C CH, 




N H 



H,C CH, 



H,C CH, 



II 

-CH— CR, — C NH ( N 



H,C CH, 



-101- 




-102- 



CH, 



) ( N— CHrCHj— O— C— CHj-CH 2 -C- 

CH, 



with m-i being a number from 2 to 50, 



CH, ch, 
HN — C-CHj-C— CH, 

\J—* 




-N- 



CH, H,C^ Jr~ CH » 

H.C I CH » 
H 




with m 4 being a number from 2 to 50, 




HN ( H 

Ji— N 

N 



H,C 




-(CHj); 



-N- 



CH, H,C 



CH, 




H,C I 



CH, 
CH, 



with m 4 being a number from 2 to 50, 



-103- 



0 

N 



-N- 




"(CHj),- 



CH, H,C 




H * H 



with m 4 being a number from 2 to 50, 



"CHj — CH — CHj— N 



H 3 C v / CH 3 / CH 2 




m 16 



with m 16 being a number from 2 to 50, 



Wi N 



CH CHj O 

CHj 



HjC 



I 
H 



m 



16 
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with m 16 * being a number from 2 to 50, 



o 

II 

-C CHj-CH 

I 

o=c 

I 

o 



-ch.-c-0-ch.-c^ Y )-c^^o- 
I o— '>-o I 

CH, CH, 



CH 

i 

r 

o 



V N ^CH, H,C y CH, 
CH, CH, 



with m 17 being a number from 1 to 50, 



—In 




with m 1B being a number from 1 to 50, 
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C 18 H 37 




with m 19 being a number from 1 to 50, 




•CH- 

I 

C « H S3 



— i m„ 



with m, e being a number from 1 to 50, 



a product obtainable by reacting an intermediate product, obtained by reaction of a 
polyamine of the formula (100a-l) with cyanuric chloride, with a compound of the formula 
(100b-l), 
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HJ* (CH 2 )- NH (CH,)- NH (CHJ 



(100a-J) 



H — N — C 4 H e -n 




(100b-l) t 




with being a number from 1 to 50, 



or 



H 3 C CH 3 
H— N N— CHjCHg — N 
H,C CH, , H 




r 



4. A stabiflzer mixture according to claim 1 wherein 
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the two different compounds of component (B) are selected from the group consisting of 
hydrotalcite, dolomite, Zn-hydroxide-carbonate, Mg-hydroxide-carbonate, Zn-oxide, 
Mg-oxide, Zn-hydroxide ( Mg-hydroxide, Zn-stearate, Mg-stearate, Zn-acetylacetonate, 
Mg-acetylacetonate, Zn-acetate and Mg-acetate. 

5. A stabilizer mixture according to claim 1 wherein the two different compounds in 
component (B) are 

Mg-stearate and hydrotalcite, 
Zn-stearate and hydrotalcite, 
Mg-stearate and Zn-stearate, 
Zn-stearate and Mg-oxide, or 
Mg-stearate and Mg-hydroxide. 

6. A stabilizer mixture according to claim 1 , containing additionally 
(C1) a pigment or 

(C2) an UV absorber or 

(C3) a pigment and an UV absorber. 

7. A stabilizer mixture according to claim 6 wherein the pigment is titanium dioxide, zinc 
oxide, carbon black, cadmium sulfide, cadmium selenide, chromium oxide, Iron oxide, lead 
oxide, an azo pigment, an anthraquinone, a phthalocyanlne, a tetrachloroisoindolinone, a 
quinacridone, an isolndoline, a perylene or a pyrrolopyrrole. 

8. A stabilizer mixture according to claim 6 wherein the UV absorber is 

a 2-(2'-hydroxyphenyl)benzotriazole, a 2-hydroxybenzophenone, an ester of 
substituted or unsubstituted benzoic add, an acrylate, an oxamide, a 
2-(2-hydroxyphenyl)-1 ,3,5-triazine, a monobenzoate of resorcinol or a 
formamidine. 

9. A stabilizer mixture according to claim 1 which additionally contains an organic salt of Ca 
or an inorganic salt of Ca. 
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10. A composition comprising an organic material subject to degradation induced by light, 
heat or oxidation and a stabilizer mixture according to claim 1 ; with the proviso that the 
composition is essentially free of perchloric add. 

11. A composition according to claim 10 wherein the organic material is a polyolefin. 

12. A composition according to daim 10 wherein the organic material is polyethylene, 
polypropylene, a polyethylene copolymer or a polypropylene copolymer. 

13. A method for stabilizing an organic material against degradation Induced by light, heat 
oxidation, which comprises incorporating into the organic material a stabilizer mixture 
according to claim 1; with the proviso that the organic material is essentially free of 
perchloric acid. 
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